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А new small computer 
that won't limit you tomorrow 


Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. К has capability and expandability by the 
carload. 

Look at these features: 

m 780-А processor 

m 64K of RAM 

m 780K of disk storage 

m CRT and printer interfaces 

m Eight S-100 card slots, allowing expansion 

with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica- 
tions, data acquisition, etc. 

a Small size 


GENEROUS DISK STORAGE 


The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 


MULTI-USER, MULTI-TASKING 
CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 


ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed свом, there 
is our CDOS*, This is an enhanced CP/M' type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 


COLOR GRAPHICS/WORD PROCESSING 


This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 


ANTI-OBSOLESCENCE/LOW-PRICED 


Аз you can see, the new One offers you а lot of 
performance. It’s obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995, That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7” high. And it's all- 
metal in construction. It's only 14'/s" wide, ideal for 
desk top use. А rack mount-option is also available. 


CONTACT YOUR REP NOW 


Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


*CROMIX and COCOS are trademarks of Cromemcea Inc, 
1CP/M 5s a trademark of Digital Research 


Cromemco" 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7409 
Tomorrow's computers today 
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CROMIX ' — Cromemco's outstanding 


UNIX —like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first uNix-lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8” diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 


е Multi-user and multi-tasking 
capability 

* Hierarchical directories 

* Completely compatible file, 
device, and interprocess І/О 

* Extensive subsystem support 


FILE SYSTEM 
One of the important features of our 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 


*CROMIX is a trademark of Cromemco, inc. 
UNIX Һ a trademark of Вей Telephone Laboratories 


directories, and device files, File, 
device, and interprocess I/O are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 


PROTECTED FILES 


Because of the hierarchical structure 
of the file system, CROMIx maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. [n fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 


TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 
The flexible file system and general- 
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


Стотетсо” 

іп со гр or a t à ud 

280 BERNARDO AVE., MOUNTAIN VIEW, СА 84040 ® (415) 964-7400 
Tomorrow's computers today 


Clrcie 127 on Inquiry card. 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 


‘C’ COMPILER AVAILABLE, TOO 


Cromemco offers a wide range of 
languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICS. 

There is even our highly-acclaimed 
'C' compiler which allows a program- 
pp fingertip access to CROMIX system 
calls. 


THE STANDARD O-S 
FOR THE FUTURE 


The power and breadth of its features 
make скомт the standard for the next 
generation of microcomputer operating 
systerns. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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In This Issue 


The Japanese entered the American personal computer market in earnest 
this year, and as one might expect, their products come standard with a host 
of "extras" at a price competitive witn current American designs. This month 
we look closely at several Japanese personal computers—some that are 
already on the market, some that are on the horizon, and some that may 
never be sold in this country. Six machines, from Hitachi, BMC (Окі], Fujitsu, 
Canon, Systems Formulate, and МЕС, are featured on the cover (photo- 
graphed by Paul Avis; Pauline Elkin, stylist). For reviews of these computers 
see "Six Personal Computers from Japan" by Christopher P. Kocher and 
Michael Keith. Phil Lemmons discusses the companies responsible for these 
computers іп “Тһе Machines Behind the Machines." For a brief introduction to 
three new Japanese computers that were shown at the recent Consumer 
Electronics Show іп Las Vegas see "Japan Update" by Mark Haas. 

Steve Ciarcia tells you how you can build a real-time clock simply and inex- 
pensively. Steve Leibson continues the InpudOutput Primer with Part 4, in 
which he describes BCD and serial interfaces. Part 9 of the Atari Tutorlal is on 
colors, and William Barden Jr. talks about ports of entry for the Color Com- 
puter and Моде! ПІ. 
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..Stands well above 
other 5-100 graphics dis- 
plays in its price and per- 


formance range. 
YTE, Product Review 


'. ..better monochromatic 
..display...." 

ELECTRONIC DESIGN, 

1981 Technology Forecast 


MICROANGELO ` 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


Н5-170 com- 
posite or direct 
drive output 


Loca] or external 
sync generation 


4 Mhz 780 
microprocessor 


60 hertz real- 
time clock 


В level interrupt 
tie-in ТА 
IEEE $100 bus ue 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 


extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


12310 Pinecrest Road ® Reston, VA 22091 


ПШ a — 


Light pen 
interface 
Time multi- 
plexed refresh 


4K resident 
Screenware™ 
Pak I operating 


And now. ..COLOR!! | 


Тһе new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as “bit planes” at a full 
512 x 480 resolution. Up to 256 colors may Бе 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 
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| Digital Marketing Corp 
Order tor Synopsis 


SYNOPSIS" automatically maintains о 
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pius four user-defined lines of comments | 


about any CP/M fie, (е. date, writer, 
oddresses, опа subject.) 


When editing а document file, just enter 
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displays each full enhy lound. 
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Japan 
and the “64K” Question 


by Chris Morgan, Editor in Chief 


Last May, Senior Editor Gregg Williams and I went to Tokyo to prepare for 
this special issue featuring the new Japanese personal computers. "Will the 
Japanese take over?" we asked ourselves during our ten-day whirlwind tour of 
major Japanese electronics firms. That was the 64K question, The answer is 
“There is no answer." 

One can draw parallels to other consumer markets in which the Japanese 
have become dominant, but those comparisons would be risky. For one, U.S. 
companies offered no real competition to the Japanese when the latter swept in 
to blitz the car, camera, and audio markets. But the situation is fundamentally 
different in the computer field. The vast majority of technical computer in- 
novations have come from American research-and-development labs—till to- 
day, at least. But now the Japanese are aggressively entering the R&D field. 
Therein lies the danger (or the opportunity, depending on your point of view). 

The question of whether the Japanese will take over or not is, in a sense, 
moot. By one definition they already have. Lift the lid on almost any personal 
computer and you'll see scores of Japanese-made components: resistors, 
capacitors, and ICs (especially memories, a Field where the Japanese dominate 
the world market). Often a majority of the components are made in Japan. Yet 
in another sense the Japanese must fight an uphill battle against the creativity 
of American computer companies. 


The other big "if" in the picture is the U.S. government's position on 
Japanese imports in general. The Japanese are all too aware that a major 
change in import duties or quotas could quickly cut them off from the world's 
most lucrative consumer-electronics and computer market. 

What will their strategy be? I see a two-pronged approach: (1) form joint 
ventures with American companies so the Japanese will have access to the 
0.5.'5 vaunted software experience, and (2) complete the development of the 
recently announced “Japanese master plan for a fifth-generation computer 
system" with a massive R&D push, ПІ describe both approaches in detail. 
First, the joint-venture strategy. 


Japanese-American Joint Ventures 

The Japanese are weakest in software development; their track record has 
been uneven. They've developed some of the best video-game software in the 
business (e.g., Space Invaders and Pac-Man), but their business software has 
been virtually nonexistent. One reason for this is the radically different way 
the Japanese conduct business, a direct function, in turn, of the complexity of 
written Japanese. The Japanese use three different character sets containing a 
myriad of symbols. À conventionally designed Japanese typewriter would be 
almost a contradiction in terms, To my knowledge there are no typewriters 
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Percom Disk SYSTEMS. 


ХРЕСТ ЕТ! 


At Percom, our business is making 
disk storage systems for microcomputers 
— something we've been doing right, 
since 1977. 
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controller circuitry to quality controls that LI 
include 100% life testing of every drive ship- 
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Percom Disk Systems. — 
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PROFESSIONAL PASCAL 


l'ascal/ 
NEW 4:0 


SYMBOLIC DEBUGGER 


This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 

è InterPesi™—an interactive symbolic Pascal debugger 
that allows easy error detection. 

Ф Overlays—that allow larger programs to run in 
limited memory. 


A compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely fum pact bu patie code that 

runs FAST. 


Pascal/Z generates 7-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I*PAS 8000, our new native code Pascal compiler 
for Z-8000, ta guarantee graceful migration to 

16 bit operation. 
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Pseudo-code... Native code... M, MT or 
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compiler until you've read it. 
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Ithaca Intersystems Inc. 
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U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 
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that can type Japanese characters. (Significant progress is 
being made, however, in the display of Japanese 
characters on video screens. At last year's Tokyo 
Microcomputer Show, several computer terminals were 
shown for the first time displaying all three Japanese 
character sets: kanji, katakana, and hiragana.) Japanese 
secretaries write al] business correspondence—what there 
is of it—in longhand because most negotiations are con- 
ducted verbally. As a result, the Japanese lack an in- 
tuitive understanding of American office procedures and 
are hampered in their ability to design good word- 
processing software. 

To remedy this situation, many Japanese computer 
companies are obtaining licenses from U.S. companies to 
use software such as CP/M, Microsoft BASIC, and Visi- 
calc on Japanese computers, and they are forming joint 
ventures with American companies, such as the 
Fujitsu/TRW connection. This type of alliance helps 
cloud the issue of import restrictions, because the U.S. 
companies could rightly claim that actions against a 
Japanese partner would hurt the American partner too. 
Japanese companies are also building, or planning to 
build, production plants in America. Japanese electronics 
companies are sometimes more adventuresome than their 
American counterparts. In the videodisc field (which 
we'll be covering in detail next month), despite IBM's and 
MCA's withdrawal from the laserdisc market, Pioneer is 
planning to build an American videodisc production 
plant. Pioneer deserves high praise for backing the best 
videodisc format and not letting it die. It's unfortunate 
that КСА and Sears are continuing to promote the in- 
ferior Selectavision system. 


The "Master Plan" 

Of potentially greatest significance in Japan's computer 
fortunes is the ten-year plan for national computer policy 
announced last fall by the Japanese Information Process- 
ing Development Center (JIPDEC), whereby Japanese 
computer companies would jointly develop a grandiose 
fifth-generation computer system on several different 
levels, relying on sophisticated artificial-intelligence 
research into natural languages and graphics. (See Tom 
Manuel's article, "Japan Maps Computer Domination," 
page 140.) This may sound like a major threat, but as 
Tod Zipnick says (page 118), in many cases Japanese 
computers are designed for the Japanese market. One of 
the biggest technological problems the Japanese face to- 
day is that their written language is virtually unusable for 
fostering computer literacy. (All the Japanese software 
we saw was written mostly in BASIC with Japanese REM 
statements. The REM statements were written in a 
phonetic, Roman form of kanji that the Japanese use with 
some reluctance because it is considered aesthetically in- 
ferior to true kanji. Quite simply, there is no practical 
alternative if the Japanese wish to do any meaningful pro- 
gramming. The fact is that every high-level language 
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A computer system so advanced, the technology you'll need later 
is alearly here. And waiting. 


The Ithaca 525/800 gives you the ability to address 
an almost unlimited number of applications in 
business, scientific, and educational environments. 

Its state-of-the-art hardware gives you a single or 
multi-user B-bit system in one machine that handles 
5%” or 8" floppy and hard disks. 

It has a processor that's 5096 faster than conven- 
tional systems. A unique Cache CP/M* - MP/M* 
System that's typically 50096 faster. That's right, 
50096. And up to 1 Mbyte of memory. 

It has add-on capacity built-in now, ready to expand 
when you're ready. There are no hidden costs to pay 
for later. Everything you need comes with the 

9 CP/M and MP/M Digital Research, Inc. 


€ 7-80 Zilog, Inc. 


Ithaca 525/800. In fact, it could be the only system 
you'll ever need. 

It's simply the finest price/performance 2-80” based 
system available. And it's here 
now, waiting for your call. 


n Мен Уо вше РОУЗ" 
(607) 257-0190 


We think as fas! as you do. 


1650 Hanshaw Road, P.O. Box 91 

Ithaca, NY 14850 

TWX: 510-255-4346 

™ Ithaca 525/800 Ithaca InterSystems, inc. 
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Editorial 


presently in existence uses some form of the English- 
based ASCII character set.) And the Japanese (like the 
Chinese, who face a similar problem) must Бесоте as 
computer-literate as the rest of the world to survive in the 
coming computer age. Their preoccupation with over- 
coming the computer-language barrier will necessarily 
temper their aggressive ways for a while. Nonetheless, I 
have a great deal of respect for their ability to get up to 
speed quickly. 

I welcome the Japanese into the "international com- 
puter sweepstakes." Only when we begin to think on a 
more global than national scale will we see that the so- 
called "Japanese threat" is really more of an "interna- 
tional promise." 


А Note About Our Hardware Reviewers 

This month we review six Japanese computers in "Six 
Personal Computers from Japan" (page 60) cowritten by 
Michael Keith and Christopher Kocher. Both men work 
in advanced computer science research in the southern 
New Jersey area and wrote the NEC PC-8001 review that 
appeared in the January 1981 BYTE (page 72). Producing 
these six comprehensive reviews was a major undertak- 
ing, and we thought BYTE readers would enjoy learning 
a little bit about their backgrounds. 


Michael Keith 


Michael Keith is 26 years old and has a BS degree in 
electrical engineering from the New Jersey Institute of 
Technology and an MS in electrical engineering from 
Stanford University. He owns an Apple II computer. 
Among other things, he uses it in his spare time to 
manage the finances of his church. His other pursuits in- 
clude playing the piano, reading, and juggling. 

Thirty-four-year-old Chris Kocher has a ВА in 
chemistry and an MS in systems engineering, both from 
the University of Pennsylvania. He is, in his own words, 
"slowly making my way toward a PhD in systems 
engineering." His hobbies include collecting books (over 
2000 so far) and cross-country skiing. E 
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CompuView 


New! 
СРЛМ:86 For 


PERSONAL COMPUTER 


IB 


The first available implernentation of CP/M-86 for 
the [BM Personal Computer has the features needed to run 
the full range of CP/M-86 application programs. Included 
are serial and parallel printer support, a ‘smart’ screen 
driver which can emulate most popular CRT terminals, 
and double density 193K/drive disk capacity. The Tecmar, 
Inc. Winchester hard disk & other peripherals are also 
supported. 

Innovative features include built in horizontal 
scrolling and screen line editing which lets the user 
extensively edit or re-enter any line on the screen for 
CP/M and application programs. Besides editing the line 
being typed in, the cursor may be moved to any fine on 
the screen, and the line edited by overtyping or inserting 
and deleting characters. Typing the ‘Return’ key wil] then 
send the line, as it appears on the screen, to CP/M. While 
common on mainframe systems, this screen line editing is 
new to CP/M and greatly reduces the amount of retyping 
necessary due to mistyped or repeated commands. 


CompuView CP/M-86 for IBM Personal Computer. .. $325 
VEDIT-86 with above purchase $100 


8086 Software 


* VEDIT full screen editor for CP/M-86, SCP 86-006, 
IBM Personal Computer and IBM Displaywriter. Disk and 
Маппа|,...,....................... $195 


* CP/M-86 BIOS for popular 5-100 disk controllers and 
SCP 8086 computer. Source Сой,........... 


V-COM Disassembler 


Finally a 7-80 disassembler for CP/M which produces 
easy to read code, a cross reference table and handles 
INTEL and 71106 mnemonics. V-COM is exceptionally fast 
and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested ‘INCLUDE’ to other files. Each 
package includes a 30 page manual, sample program files 
and variations of V-COM compatible with the TDL, MAC 
and two types of 21106 assemblers... .......... $80 
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Software ғ Industry Standard for CP/M & 8086 


CP/M 
TOMIZABLE 


Cus 
FULL SCHEEN EDITOR 


Uniquely 
User Oriented 


VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. The customization 
(installation) process makes VEDIT 
the only editing package that allows 
you to determine your own keyboard 
layout and use any available cursor 
and function keys. Just think of the 
difference it makes in your ease of 
learning and usage to type cursor and 
function keys instead of memorizing 
obscure control characters. This 
customization is menu driven, extends 
to much more and takes only a few 
minutes. 


Unequaled 
Hardware Support 


The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes ‘smart’ terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals like 
the Televideo 920/950, Heath H19, 
and IBM 3101 are all supported. The 
memory mapped version is extremely 
flexible, supports bank select such as 
on the SSM VB3 and screen sizes up 
to 70 X 200. 
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Sophisticated 
Full Screen Editing 


VEDIT gives you true ‘what you 
see is what you get’ full screen editing 
with an extensive set of features for 
creating and editing standard text files 
of up to one diskette in length. Very 
large files are effortlessly handled b 
VEDIT's ability to edit up to 47K of a 
file entirely in memory without 
performing any slow and annoying 
disk accessing. And you can handle 
multiple files, insert a specified line 
range of another file anywhere in the 
text and even change diskettes. 


User Oriented 


Features 


You get the features you expect, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and flexible macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PL/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will ‘Undo’ the changes you 
just made to a screen line. And if 
you run out of disk space with VEDIT, 
you can easily recover by deleting old 
files or even inserting another diskette. 
It is therefore no surprise that VEDIT 
is the industry standard for program 
development editing. 
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Word Processing 


VEDIT is suitable for simple 
stand-alone word processing, or it 
may be used in conjunction with a 
text processor. Its features include 
word wrap, adjustable left margin, 
reformatting of paragraphs, word 
oriented cursor movement and 
deleting, and imbedding of printer 
control characters. VEDIT can print 
any portion of your file and display 
the cursor's line and column 
positions. 


Now for 
ІВМ 


Personal Computer 
XEROX 820 


Ordering 


Please specify your micro- 
computer, video board or the CRT 
terminal version, the 8080, 280 or 
8086 code version and disk format. 


VEDIT - Disk and manual 


For 8080 or 280........ $145 
For CP/M-86 ог ІВМ MDOS . $195 
Manual опу............ $15 


VISA and MASTER CARD Welcome. 


Apple II Softcard * TRS-80 И and I 
SuperBrain * Heath H8/H89 * Altos 
NorthStar * Vector * MP/M * IBM 


1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 
(313) 996-1299 


CompuView 


PRODUCTS, INC. 


THE NEW CATALOG IS HERE! 
THE NEW CATALOG I5 HERE! 
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DISCOUNT COUPON 


From Our SPRING 1982 ENGINEERING SELECTION GUIDE - 


O $100 -$149.99........ Deduct$10.00 


О $150-$199.99........ Deduct $15.00 
О $200 - $299.99........ Deduct $20.00 
PRIORITY ELECTRONICS О $300 - $399.99 ........ Deduct $30.00 


99 Deering Аме, Chatsworth. CA ОЗ Г] $400 - $499.99........ Deduct $40.00 
О $500 & УР............. Deduct $ 10% 


Valid on Prepald U.S. Mall Orders Received Before June 15, 1982  *Sorry, Discount Coupon Not Valid on Shipping Charges, Phone 
or Present This Coupon at Our Retail Store Before June 15, 1982 ог Foreign orders Circle 341 on inquiry card. 
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IBM's Personal Computer 


I am іп lovel After spending con- 
siderable time at the local IBM Product 
Center and reading many highly favor- 
able articles on the IBM Personal Com- 
puter, І have concluded that it is the best 
personal computer on the market today. 

І especially enjoyed Gregg Williams's 
"A Closer Look at the IBM Personal Corn- 
puter" (January 1982 BYTE, page 36). 
This was the most complete and detailed 
article [ have seen on the Personal Com- 
puter, However, ] am confused about one 
point: does the BIOS (basic input/output 
system) reside in ROM  (read-only 
memory) or in the DOS? From other 
sources, І have heard that it occupies 6K 
bytes of ROM, along with BASIC and the 
power-on self-test software; Mr. Williams 
contends that it is in the DOS, Who's 
right? 

Thank you for a terrific article in a ter- 
rific magazinel 


Arthur А. Glecker 
2726 Saint Paul 5t. 
Baltimore, MD 21218 


In а long article, pieces of information 
do not always get grouped in the best 
possible way. Although the section on the 
IBM BIOS does not say that the BIOS is in 
ROM, the last line of table 6 (page 54) 
does give this information. Thanks for 
your interest in my article, . . . С. W. 


I enjoyed "A Closer Look at the IBM 
Personal Computer." It was the first 
review I've read that contained nontrivial 
information. | learned thíngs І didn't 
know even though I've read most of the 
manuals and have played with the com- 
puter to some extent, 

On the negative side, 1 think your 
benchmarks were not quite fair to the IBM 
Personal Computer BASIC. Unlike most 
other BASICs, IBM's BASIC allows the 
use of integer variables in FOR state- 
ments, Since most FOR loops are over in- 
tegers anyway, it certainly makes sense to 
use an integer variable index if it is 
available. In the benchmarks this could be 
accomplished by changing the Is to I4 s or 
by using DEFINT І to declare І as an in- 
teger variable. If you try it, I think you'll 
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find that it knocks 2+ seconds off each of 
the IBM PC times. 


Jim Mehl 
POB 632 
Los Gatos, CA 95030 


Thank you for your kind words about 
my article on the IBM Personal Com- 
puter. However, [ must reiterate a point 
that seems to be forgotten by many BYTE 
readers: that a benchmark gains its validi- 
іу by executing, as much as is possible, 
the same program on different machines. 
Integer variables are nothing new; several 
other Microsoft BASICs have integer vari- 
ables (e.g., Apple II Applesoft and Radio 
Shack's TRS-80 Model Ш BASIC). When 
the same program coded with integer 
variables is run, the relative rankings of 
the machines should be almost exactly the 
same—but then, that's another bench- 
mark, isn't it? And since we can't run 
every possible program on a computer, 
we run a set of benchmark programs that 
we have carefully chosen to be represen- 
tative. We did not use a full set of bench- 
marks in the ІВМ article due to time con- 
straints; however, a full set of BASIC 
benchmarks was used to test the six 
Japanese computers reviewed in this issue 
(see page 60). ... С. М. 


Gregg Williams's "A Closer Look at the 
IBM Personal Computer" was highly in- 
formative, It is a worthy successor to Phil 
Lemmons's article, "The IBM Personal 
Computer: First Impressions" (October 
1981 BYTE, page 26). The comparison be- 
tween IBM medium resolution (320 pixels 
per row) and IBM high resolution (640 
pixels per row), which is discussed on 
page 39 and pictured in photo 6, may be 
unfair. The performance in high- 
resolution mode is probably limited by 
the resolution of the red-green-blue (RGB) 
monitor that was used. The RGB color 
monitor shown in photo 1 appears to be 
an Amdek Color lI, which is advertised to 
resolve up to 560 pixels per row—80 less 
than the high-resolution mode of the IBM 
Color/Graphics Monitor Adapter. 

Incidentally, Amdek is now accepting 
orders for a $10 adapter that enables its 
RGB monitor to use the intensity bit car- 


ried on pin 6 of the IBM Color/Graphics 
Monitor Adapter, and thereby to generate 
16 colors. 


Gary G. Price, Assistant Professor 
Department of Curriculum and Instruction 
University of Wisconsin—Madison 
Teacher Education Building 

225 North Mills St. 

Madison, WI 53706 


Though the monitor we used was not 
supplied by Amdek, it is functionally 
identical. Both are produced by Hitachi 
and are RGB high-resolution monitors. 
When ordering the intensity bit adapter 
from Amdek, ask for the 16-Color 
Modification. Future models of the 
Amdek Color 11 will include built-in 
16-color capability. Amdek is located at 
2420 Е, Oakton St., Suite E, Arlington 
Heights, iL 60005 (312) 364-1180. 
...М, И, 


Too Much Pralse for ІВМ? 


BYTE has defined a new era in personal 
computing—in terms of IBM. No cus- 
tomer experience taken into account, no 
long-term usage needed to evaluate—the 
IBM Personal Computer is arriving, 
therefore nothing else need be said. Let us 
all dispose of our several hundred thou- 
sand IBM imitations, which just coin- 
cidentally predate the Personal Computer 
by some years. 

What has IBM learned from its own and 
others experience? First and foremost (to 
quote Chris Morgan's editorial, "Of IBM, 
Operating Systems, and Rosetta Stones," 
January 1982 BYTE), "the keyboard alone 
is one of the best I've seen, though | wish 
the shift keys were more conventionally 
placed. (Oh, well.)" Is "Oh, well" the only 
comment appropriate to the "best 
keyboard" designed by a company that 
has produced what may purport to be the 
standard of office typewriter excellence? 
BYTE simply passes off a conscious cor- 
porate stupidity with an "oh well." Justify 
it to the typist who uses a typewriter alter- 
nately with the new "oh well" standard 
and hits the wrong keys consistently on 
both. 

How many other facets of this machine 
have been glossed over in the same man- 
ner but without accompanying comment? 
Are we seeing the new BYTE objectivity? 
A 16-bit chip operating in 8-bit mode is 
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Your computer is capable of sending data 
at thousands af characters per second but 
the Epson can ently print 80 characters per 
second. 

This means your computer is forced to 
wait for the printer to finish one line before it 
can send the next. A waste of valuable time. 


THE NEW MICROBUFFER ”/ 
ACCEPTS DATA AS FAST AS 
YOUR COMPUTER CAN SEND IT. 


Microbuffer stores the data in its own 
memory buffer and then takes control of 
the printer. This frees your computer for 
more productive functions. 


PARALLEL OR SERIAL. 


Microbuffer model MBP-16K is a 
Centronics-compatibie parallel interface 
with 16,384 bytes of on-board RAM for 
data buffering 

The МВ5-8К is a full-featured RS-232C 
serial interface with both hardware and 
software (X-On/X-Off) handshaking, baud 
rates from 300 to 19,000 and an 8,192 byte 
HAM buffer 


SIMPLY PLUG IT IN. 


Either model fits the existing auxillary 
interface connector inside the Epson МХ-80, 
MX-BO FIT or MX-100 without modification, 
and is compatible with standard Epson 
cables and printer control software, 
including GRAFTRAX-80. 


JUST $159.00° 


When you think how much time Microbuffer 
will save, can you afford по? to have one? 
Call us for your nearest dealer 


PRACTICAL PERIPHERALS, INC. 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CA 91362 в (213) 991-8200 
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Letters 


justifiable because IBM is running at 
4.77 MHz (let's have another resounding 
"oh well" for IBM's high speed). 

The reason for all this is to point out, to 
some of your less sophisticated readers, 
that for each flaw (if I may use such a 
four-letter word in conjunction with IBM) 
there appears to be a BYTE rationale to 
justify it. 

І don't remember, in the history of 
BYTE, any other company or products 
being accorded such accolades for a pro- 
duct yet unproven in the field with soft- 
ware, other hardware, and peripherals. 


= DRIVE 


TO YOUR 


MACRODISK 


GIVE MORE DRIVE TO YOUR APPLE і” 


McGraw-Hill owns BYTE. Does IBM 
own McGraw-Hill? 


Jack Kahn 
6013 Summerhill Rd. 
Camp Springs, MD 20748 


ОВ, well. Гт afraid Mr. Kahn misinter- 
preted my editorial, or failed to read the 
January BYTE closely enough. If he had, 
he would have realized that we discussed 
the shortcomings of the ІВМ machine in 
Gregg Williams's review on pages 60 and 
61, including comments about the 


with our MACRODISK disk emulation utility softwere for 


16K, 32K, 64K, 


and 128K memory boards. DOS 3.3 


MACRODISK available free with — M ең boards. 


Allows опа to easily 6 
commands. 
extras. 


d DOS 


xpand memory stóndar 
Pascal and CP/M ir) MACRODISK optional 


$48. U.S. $59. Cen, 


МАСЯОМЕМ - 1 (16K) 
Special anniversary offer $139. 
U5, ($169. Сап! with 
MACRODISK and EXEC FILE 


MACROMEM-2 (32K) 

With diskful of utility soft. 
ware including MACRODISK. 
Interface for Visicorp's Visicalc 


CREATOR softwere - to end 
of June ONLY. ІМНешізгіу 
$168. U.S, - $195. Сат.) 


DISKULATOR 

[B4k/128k RAM board) $595. 
THE BIG-BIG MACROMEM 
with MACRODISK and ather 
utilities, Usable as expansion 
memory with MACAO-88. 
Compatible with standard soft- 
were, 6.0. Pascal, Pascal and 
CP/M MACRODISK optional 
axira 


MACRO-BB 


available separately. 
$238. U.S. $299. Can. 


MACROPEATER 


plugs in 10 give autorepaat. 


MACROPRINT 
$158, US 
А Cantronics parallel interface 
with many added featured 


$185. Can. 


$699, U.S. $799. Can. 


THE 8088 PROCESSOR BOARD for the APPLE П with 
MS-DOS*.U.C.S.D. оғ CP/M 86" optional extra. Expansion 
to 1 Megabyte with our DISKULATOR memory. High speed 
math processing supported with intel 8087 math. chip. 
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MACROTECH Computer Products 
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machine's speed. To imply that we have 
been less than forthright in evaluating the 
IBM Personal Computer is patently un- 
fair. In fact, next month's BYTE contains 
some fairly strong criticism by Jerry 
Pournelle about shift-key placement on 
the ІВМ, and last month we printed ап 
article about the good and bad human- 
factors design points of the machine ("A 
Human-Factors Case Study Based on the 
IBM Personal Computer" by Robert G. 
Cooper Jr., Раш Thain Marston, John 
Durrett, and Theron Stimmel, page 56). 
I'm distressed by Mr. Kahn's implication 
that we are somehow in cahoots with 
IBM, or that we are withholding our true 
opinions. We simply stated what we 
thought about the machine: that it has a 
very good overall design—period. 
2 С.М. 


Unwarranted Warrantles 


І read with interest the interchange of 
letters between Intertec's Manager of Pub- 
lic Relations and one of the firm's cus- 
tomers (see "Open Letter to Potential 
Superbrain Buyers," January 1982 BYTE, 
page 18). 

Significantly, Intertec made no case to 
justify its warranty policies other than to 
refer to "rules," that is, their Master 
Agreement, As an independent consultant 
to the industry for product-support opera- 
tions, I advise my clients to accept full res- 
ponsibility for field failures arising out of 
component failures following delivery. 
Realistically, there is no such thing as a 
shelf life for electronic devices; these 
devices are not loaves of bread. 

This ploy is peculiar to the computer 
and computer peripheral industry. lt is 
not practiced by responsible and 
knowledgeable manufacturers of elec- 
tronic devices in other areas of the in- 
dustry. It appears to be nothing more or 
less than a ploy to avoid warranty respon- 
sibilities. There is simply no justification 
for penalizing the ultimate consumer 
because a product did not move off the 
shelf within some arbitrary time period 
established by the manufacturer. Business 
can be bad—the dealer simply may be 
unable to move his merchandise as 
promptly as even he would wish. 

Certainly, warranty policies of this 
nature suggest a lack of confidence on the 
part of the manufacturer in the reliability 
of its product over the short haul. 

Perhaps if Intertec and other companies 
employing this practice would establish 
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“ІВМ Personal Computer” USERS 


Combo Card (User Upgradeable) 
е MC-064 64K From $435 

s МС-128 128K From $635 

е МС-192 192K From $835 

е МС-256 256K From $1035 


e Suffix 5 = ASYNC comm. option $60 

e Suffix P = parallel printer option $60 

е Suffix SP = both options $120 

e User upgrade document available for 
sale, order model МС-0015Р 

* Program compatible with IBM's 


- 
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64KB-256KB Parity Memory 

e MP-064: $395 e MP-128: $595 

e MP-192: $975 е МР-256: $995 

e User upgradeable 

e Fully assembled, tested & burned-in 
в 1-year warranty 


Advanced Communication 

е CC-232: $295 

e 2 HS232 ports | 

е Capable of АбҮМС, BISYNC, SDLC, 
HOLC 


-Qur customers include: ІВМ, TRW, Bell Labs, Visicorp, Softech Microsystems 
Inc., Information Unlimited Software, Context Management, Network 


Consulting Inc., etc. 


master Charge 
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YOU DESERVE THE BEST! 
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ASYNC Communication 


e CC-032: $145 e CC-132: $275 

» CC-032 offers 1 serial port 

ə CC-132 offers 2 ports 

ә Program compatible with IBM's 
Serial Com. Card 


Hardware Prototype 

e WW-068: $75 е WW-069: $55 

ә WW-068 wire wrap card (13" x 4.2") 
» WW-O69 extender 

e Get both for $95 


RESERRCH INC. 

17925 Sky Park Circle, Suite B 
Irvine, CA 92714 (714) 540-1333 
Dealer Inquiries Welcome 
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aggressive Customer Relations depart- 
ments concemed with the care of cus- 
tomers, there would be no need of Public 
Relations departments in their organiza- 
tions, Undoubtedly, they would experi- 
ence an increase in sales plus improved 
relations with their dealers. 

If the Federal Trade Commission ever 
took the time to examine this failure to ex- 
tend warranty coverage to the ultimate 
consumer, [ suspect a "cease and desist" 
order would be forthcoming. 

I suggest that Intertec clean up its act 
and provide a reasonable level of protec- 
tion to the guy at the end of the pipeline. 
He deserves nothing less. 


К. C. Redpath 
250 Ramblewood Parkway 
Mount Laurel, NJ 08054 


The letter to the editor, in the January 
1982 BYTE, from James Ford of Paoluccio 
Willis Nau Associates regarding the pur- 
chase of several Superbrains and a subse- 
quent misunderstanding between Mr. 
Ford and the dealer he purchased the 
equipment from points out an industry- 
wide problem. 

Certainly, one should attempt to pur- 
chase equipment at the best possible price; 
however, it's important to remember that 
the sale is only the beginning of the rela- 
tionship between the dealer and the cus- 
tomer. From time to time, equipment does 
malfunction and must be repaired; advice 
about communications, protocol, and 
software is sometimes called for. 

Here at Compudial/Tristar, we give a 
guarantee from the date of purchase on 
Superbrains and other Intertec equipment 
and stand behind the product with 
knowledge of its capabilities and limita- 
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tions. This is not meant to be a self- 
congratulatory statement; rather, it is to 
point out to our dealers and potential cus- 
tomers that, just as not all Superbrains are 
perfect when they come off the produc- 
tion line, neither are all dealers. 

Simply stated, when one is purchasing 
any data-processing equipment, one 
should look for ап established, 
knowledgeable, and reputable source that 
is capable of servicing the equipment, 


Daniel F. Brown, President 
Compudial Inc. 

2 Keystone Áve. 

Cherry Hill, NJ 08003 


More on Intertec from the 
Federal Trade Commission 


I read with interest the correspondence 
relating to the warranty оп Intertec's 
Superbrain computer, Mr, Ford, the com- 
puter purchaser, assumed that even if the 
product was “inoperable when the cartons 
were first opened [he] would have had to 
pay repair charges.” Intertec does not 
deny this interpretation of its warranty. 
Rather, it claims that the “warranty offers 
(Нв) customers excellent coverage. . . ." 
Fortunately for purchasers, Mr. Ford's 
idea of who has to pay may be as incor- 
rect as Intertec's reply is disingenuous. 

The law does not require that merchan- 
dise be sold with a written warranty. 
However, whether or not the manufac- 
turer or dealer includes a written warran- 
ty, the law of 49 states (under the Uniform 
Commercial Code) usually implies certain 
warranties. For example, there is usually 
an implied warranty of merchantability: 


SOFTWARE 


the goods must be fit for the general рш- 
poses appropriate to that type of goods. 
This implied warranty applies at the time 
of sale regardless of whether the manufac- 
turer's or dealer's warranty has expired. 
Further, delivery of a defective item may 
be a total failure of consideration, or 
breach of contract, by the seller. I suggest 
that a purchaser of a defective product 
consult a private attomey if the seller 
refuses to repair or replace it. Note that 
this doesn't apply to products sold "as is.” 

Incidentally, the Federal Trade Com- 
mission enforces a law called the 
Magnuson-Moss Warranty Act. This law 
sets standards for disclosing the terms of 
written warranties on consumer (per- 
sonal) products. Had Mr. Ford purchased 
a home microcomputer, the company's 
warranty would have had to state: “This 
warranty gives you specific legal rights, 
and you may also have other rights which 
vary from state to state.” 


Randall H. Brook 
Assistant Regional Director 
Federal Trade Commission 
Seattle Regional Office 
2840 Federal Building 

915 Second Ave. 

Seattle, WA 98174 


More on Warrantles 


Isn't it time that our industry grew up? І 
just resisted purchasing an expensive piece 
of computer software for which the war- 
ranty reads in part: 


All...computer programs аге 
distributed on an "as is" basis with- 


ENGINEERING 


SOFTWARE 
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GRAPHIC SOFTWARE FOR 

MICROCOMPUTERS — This sell-teaching guide will 
show you how to write your own graphics software. 61 
programs for 20 and 3D graphics: interactive input, 
translations, rotation, isometric views, perspective, scaling, 


Stretching, clipping, surface intersections, shading, hidden 
line removal, tablet software, animation and more. 
Applications to science, engineering and business. "Оле of 
the most outstanding books on computer software" — 


А. Grund, U. Што; “Тһе best book available оп 
microcomputer graphics" — Creative Computing 
Feb, 1982. Book - $21.95; Disk - $18.95. 


ENGINEERING SOFTWARE FOR MICROS — А selt- 
teaching guide to developing software for engineering 
applications of microcomputers. Emphasis is on combining 
graphics with engineering problem solving. Programs 
included to interactively creale engineering drawings, store 
оп disk Ше, recall, modify and merge. Other programs for 
simulation, mechanisms design, heat transfer, circuit 
analysis, optimizations and including Monte Carlo 
techniques. Programs for Fourier analysis display frequency 
spectra graphically. This is a valuable collection of modern 
engineering analysis software for students and prolessionals. 
Book - $28.50; Disk- $19.95. 


Books contain fully documented program listings in BASIC wilh Iheory and equations. Disks contain the same programs 85 (ће books but 
without documentalion. When ordering disks, please specify APPLE 11 Plus 48K DOS 3.3 or CP/M. 
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out warranty of any kind. Тһе entire 
risk as to the quality and perfor- 
mance of such programs is with the 
purchaser, Should the programs 
prove defective .. . the purchaser 
and not the manufacturer. . 
assumes the entire cost of all 
necessary servicing or repair. (The 
company) shall have no liability or 
responsibility to a purchaser. . . . 


This is not mere legal jargon. It’s the 
embodiment of a business philosophy 
which seriously harms all of us. It en- 
courages sloppy work and inadequate 
testing, and it increases the potential for 
dishonesty. Is it any wonder that so many 
businessmen are turned off by computers? 

To software companies 1 say: Accept 
responsibility for your products. Get the 
bugs out before you sell them. Don't try 
to sell a program debugged by your cus- 
tomers as a "revised" or improved pro- 
duct at additional cost. 

To software consumers I say: If possi- 
ble, avoid products for which there is no 
warranty. Don't buy on faith. Complain 
loudly to software companies which pro- 
vide no warranty. 

Of BYTE I ask: Speak out on the impor- 
tance of product and software warranties. 
Help your readers by reporting on the 
warranty provided in your product and 
software reviews, perhaps in your "At a 
Glance" boxes, Praise the responsible 
firms that produce quality products and 
help to expose the ones with a reputation 
for bugs. 


John Navas II 
490 Mariners Island Blvd., #108 
San Mateo, CA 94404 


STRUCTURAL 
ANALYSIS 
SOFTWARE 


Note Pad for the Handicapped 


I think that Howard Batie's article 
"Handi-Writer, A Video Note Pad for the 
Physically Handicapped" (December 1981 
BYTE, page 474) described the most 
valuable and original application of a 
microcomputer that І have seen. 

I have worked extensively with the han- 
dicapped, including many cerebral palsy 
victims, and ] agree with Mr. Batie's 
estimate that these people are not general- 
ly intellectually deficient. Many feel that 
they are emotionally unstable, but 1 have 
never seen any evidence of instability that 
was not explainable, to me, by their 
severe frustration, What a boon it would 
be for such an imprisoned mind to finally 
be able to communicate! 

І am sure it would not be difficult to 
add another button to the control panel so 
that data could be output to a printer, or 
this could be done by intervention of a 
companion, when the user is satisfied with 
the text in the buffer. 

Imagine—correspondence and creative 
writing for those who previously had no 


means of expression. 


Ralph Nottingham 
1619 SE 3rd Court 
Deerfield Beach, FL 33441 


Software Copyright КИ 


[ have received an overwhelming 
number of inquiries concerning the book- 
let "The Copyright Kit—How to Copy- 
right Your Computer Software," which 
was mentioned in a letter published in the 


October 1981 BYTE (see "Legal Argu- 


DATA 
PLOTTING 
SOFTWARE 


ments," page 10). You must have an in- 
credible readership! Letters and telephone 
calls poured in from all over the country, 
as well] as from England and Italy. 

Please inform your readers that the 
Copyright Kit is available for $12.95 (plus 
$2 postage and handling) from B. T. 
Enterprises, 171 Hawkins Rd., Cen- 
tereach, МҮ 11720, and from National At- 
torneys' Publications Inc., POB 150, East 
Setauket, NY 11733. 


Noel D. Adler 
POB 150 
East Setauket, NY 11733 


Apathetic Advertisers 


As one of the millions whose relation- 
ship with computers has been an adver- 
sary one, my interest in them was zilch 
until І read The World Challenge by Jean- 
Jacques Servan-Schreiber (Simon ала 
Schuster 1981), a book in which the role 
of computers in the world of tomorrow is 
rather graphically delineated. The men- 
tion of BYTE in the same book led to my 
subscribing to your publication. 

Although I find much of the material in 
BYTE less than comprehensible, I'm slow- 
ly learning about computers and the many 
possibilities they offer. Гуе already de- 
cided to buy а home computer; unfor- 
tunately, many of your advertisers do 
little to facilitate the process of evaluating 
their products and services, 

For example, I wrote to Apple for 
brochures and specifications on its 
various models, accessories, software, 
etc. In return, the company sent a booklet 
outlining the development of its Apple 


DATA PLOTTING ON MICROS — A collection of 


STRUCTURAL ANALYSIS ON MICROS — This selt- 
teaching guide contains a series of programs which 
calculate stresses and deflections in beams, plates, trusses 


programs to process and display all types of data: bar 
charts, stock market charts, engineering and scientific 
data, 3D views af surfaces, pie charts, sorting, filtering, 
running averages, curve fitting, and more. Application to 
business, engineering and science. All programs fully 
documented and keyed to theory. Use as is or modify for 
your own applications. 

Book - $24.95; Disk - $19.95. 


and frames using conventional and matrix techniques. 
Theory, equations and program listings fully documented. 
Written for the non-specialist who wants to use his micro 
for structural analysis with minimum investment in time. 
Use the programs as is or modify for your own rcp. 
Book - $39.95; Disk - $19.95. 


PUBLICATIONS 


190 Duck Hill Rid 
Duxbury, МА 02332 


To order, send check drawn on U.S. bank, money order іп US Типа, View or Mastercard number wilh expiration date to KERN * 
PUBLICATIONS 190 Duck Hill Road. Р. О. 1029A, Duxbury, МА 02332. Add $2 per book 4th cl postage in US and Canada; $3 131 ci or UPS in 
US; $4.50 1st cl Canada; $12 air Europe and Central America; $18 elsewhere, Сан (617) 934-0445 for tastar delivery. 
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Letters 


IiJ—but none of the more useful materials 
I'd requested. I’ve written Atari twice and 
telephoned once; many weeks later, Atari 
has not yet deigned to reply. Of the half- 
dozen or so computer stores I've written 
for price lists and information, only one 
has bothered to reply. 

I gather, from the heft of your publica- 
tion and its numerous advertisements, 
that there is a rather substantial industry 
centered around home computers and 
allied products and services, But I also get 
the impression nobody's particularly 
interested in showing any initiative to 
assist a would-be purchaser in obtaining 
information that would be helpful in mak- 
ing a reasonably rational buying decision. 


H. B. Brandon 
1204 Park Lane 
Clarksdale, MS 38614 


More on a Structured 6809 
Assembly Language 


Greg Walker's interesting article, 
“Toward a Structured 6809 Assembly 
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FINE BUSINESS COMPUTING 
890 E. ROOSEVELT 
LOMBARD. IL 60148 
312-620-8566 
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- Do real time point of sale inventory Control 
— RS232C interlace at 300 baud 
Standard asynchronous ASCI code 
— Time tested LSI circuitry 
— 51295 suggested retard —dealer pricing avaiable. 


Coming soon! Point of sale software. | 


Language" (November 1981 BYTE, page 
370), will be helpful to many people who, 
for one reason or another, are forced to 
write in assembly language. 

Use of higher-level language control 
structures in assembly language goes back 
a long way. In general, there have been 
two approaches. 

The first approach is to write a special 
assembler which includes high-level con- 
trol structures as part of the language. The 
earliest descriptions of this approach with 
which I'm familiar appeared іп Niklaus 
Wirth's "PL360, A Programmable Lan- 
guage for the 360 Computers" (Journal of 
the Association for Computing 
Machinery, 15:1 (1968), рр. 37-74) for а 
large machine, and Bell and Wichman's 
“An ALGOL-like Assembly Language for 
а Small Computer" (Software—Practice 
and Experience, 1 (1971), pp. 61-72). 

This approach can produce comprehen- 
sive error messages and more efficient 
generated code because long/short bran- 
ches, etc., can be optimized. 

The second approach is to implement 
the contro] structures via the manufac- 
turer's standard macro-assembler, as in 


T 


—— 


fae 
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Walker's 6809 macros. The first descrip- 
tion of this approach that I know of is M. 
M. Kessler's “СОМСЕРТ" Report 14, Im- 
plementation of Macros to Permit Struc- 
tured Programming in OS/360 (IBM Cor- 
poration, Gaithersburg, MD 20760, 
1970). The macro approach has the ad- 
vantage of being piggy-backed on the 
standard assembler, thus greatly reducing 
the amount of documentation and pro- 
gramming needed to support it. Also, the 
macros can be examined easily and 
altered, if needed, by the user. 

When our laboratory implemented 
Pascal-like control structures for the 
РОР-11 Macro-11 Assembler several 
years ago, we discovered that assembler 
programs with high-level control! struc- 
tures (IF... THEN, DO... WHILE, 
REPEAT ... UNTIL and CASE) were 
much easier to write, debug, and maintain 
than the FORTRAN programs we wrote 
for the PDP-11 (FORTRAN was the only 
"high-level" language available to us on 
the PDP-11 at that time). 


Scott Herman-Giddens 
Department of Computer Science 
Duke University 

Durham, NC 27706 Ш 


BYTE's Bits 


Experimental Circuit 
Package Described 


At a recent conference of the International 
Society for Hybird Electronics, a group of IBM 
engineers described an experimental circuit 
package that makes it possible to feed power and 
information ta a complex bipolar logic іме- 
grated circuit. The package, with 200 pathways 
for electrical signak and 16 for power, links 
thousands of electronic circuits on the chip with 
the rest of the circuitry in the computer system. 
The thin meta-film pathways run between 216 
connector pins and 354 pads connecting the chip 
to the package. Previous ІВМ circuit packages of 
this nature had a maximum of 96 signal paths 
and 132 pads, which means that the technique 
being worked on doubles the signal capacity and 
nearly triples the number of connection pads. 

The chip is the result of an experiment to 
shrink the size of the IBM System/37U's central 
processing unit to a single integrated circuit 
measuring one-quarter inch on a side. The Sys- 
tem/370 contains nearly 45,000 transistors, 
resistors, capacitors, and diodes. № 
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Expanding Horizons in 


Text Display 


Videoterm increases your Apple ||? display to a full 
capacity BO columns. Proofreading text problems are 
a thing of the past. With Videoterm your text is 
displayed in upper and lower case characters with true 
descenders utilizing a 7 by 9 character matrix. The 
time-tested Videoterm is compatible with most word 
processors and is available with alternate character 
fonts. Once you've explored the advantages of 
Videoterm, you ll discover a whole new world for you 
and your Apple |І. 

Suggested retail price: $345.00 


ACCESSORIES 


Videoterm Unulues Disc includes: 


"Graphics Template System 
a. zu 
eMid-Fies Graphics 
*Applesoft Read Screen Unity 
“Тор & Bottom Scrofkng 
-———— s Pascal Vidpatch 
қарны pnce $37.00 


ENHANCER J[ 


Dvorak EPROM [Enhancer] —$29.00 
Lower Case Chp [Rev 7 & upj—529.00 


Vidiex is a trademark of Videx о) 
gr. 


Videoterm with Firrmware 2.0 or greater. 
The sigle wire shift mod 15 also supported. 
Package price is $35.00. 


The Enhancer ][ features а typeahead buf- 


E sai Ser The Soft Video Switch is an automatic ver- fer. Your keyboard hes upper and lower 
EPROMs sign of tha popular Switchplate. № knows case, and wil auto repeat any key held 
eFrench whether it should display 40 or BO columns down. À single keystroke can become a 
German or Apple graphics. It does the tedious work word аг ап entre sentence. Controlled by a 
"!пуегве Spanish of switching video-out signals sa you don't powerful microprocessor, Enhancer ][ 
*Katakena[Japanese] *Super & Subscript | have to. The Soft Video Switch can be con- allows you to re-map your keyboard or add 
ee дн doo нке trolled by software. May be used with any specialized features. Changing a chip 


creates а totaly diferent keyboard. 
Enhancer || Utiities Disc included. 
Suggested retail price $149.00, Ji 


BYTE Comment 


Copyrights, Computers, 
and the Betamax Case 


You've spent hundreds and hun- 
dreds of hours bleary-eyed in your 
computer's glare, hoping that your 
late-night programming obsession 
really will pay off. You've missed 
your favorite television shows and 
your daughters childhood. People 
look at you strangely and ask where 
you've been. Your wife joins Com- 
puter Widows Anonymous. 

Then one day your great software 
masterpiece is finally finished. You 


About the Author 

Walter Klasson, an attorney with a specialty 
in computer law, is a member of the working 
group of the New York State Bar Association 
Subcommittee on Computer Law, which is 
considering a computer crime statute for New 
York. Mr. Klasson is author of a machine-lan- 
guage (280) word-processing program and 
president of Softlaw Inc., а consulting firm 
which specializes in adapting microcom- 
puter/word-processor systems for small law 
offices. 
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Walter Klasson 
77 Seventh Ave., 21P 
New York, МУ 10011 


call out to your wife and kids, and the 
entire family at long last sits laughing 
together around your flickering video 
display, playing your new science- 
а.о a} 
Copyright is such an 
absolute right that 
even “innocent” 
unauthorized соріегѕ, 
who may not have 
known that what they 
were copying belonged 
to someone else, are 
chargeable with 
infringement. 


fiction and fantasy computer game, 
The Beast That Ate Hoboken. 

But someone out there wants to 
destroy your happiness. He buys a 
copy of your program only to give or 
sell а copy to a friend. Maybe the 


friend gives or sells copies to other 
people. Maybe the evil spreads. Your 
royalties fall off. You miss a payment 
on little Janie's teeth. You can't afford 
that 10 megabytes of hard disk you 
wanted. [s there no hope for you any- 
where? 

Yes, said the United States Ninth 
Circuit Court of Appeals this past 
October in what is known as the 
“Betamax Case.” Sitting in Califor- 
nia, that middle-level federal court 
determined that anyone who uses a 
video-tape recorder (VTR) to make a 
copy of copyrighted material] without 
permission has infringed upon the 
copyright owner's statutory rights, 
even if the copier had no intention to 
sell the copy to anyone else. While 
computers weren't involved directly 
in the Betamax Case, this aspect of 
the decision seems to apply equally to 
unauthorized duplication of copy- 
righted computer software. 

This legal development is not so 


IT’S CRISP. IT'S CLEAR. 
ITS COMPATIBLE. 


Amdek’s Video-300 green phosphor monitor 


is the easy-reading choice for almost any 
system — including IBM and Apple. 


Everything about our 12" Video-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com- 
puters. So it's easy to see why you 
should choose Video-300 for your text 
display needs. 
Атпен 5 Video-300 monitor 
features: 
* Non-glare screen to eliminate dis- 
tracting reflections 


« P-31 green phosphor display for 
no-strain viewing 


“ЯО x 24 character display 


• 1BMHz band width 900 lines (center) 
resolution 


е Built-in carrying handle for porta- 
bility 

г Light-weight, industrial-grade cabine- 
try (only 17 165.) 

e UL, FCC approved 


* Full one-year warranty covering 
parts and labor 


So ask your dealer about Video-300 
—part of Amdek's complete line of 
color, green phosphor and black and 
white monitors. Then match Video- 
30056 performance and price against 
any other display monitor. For quality 
and value, youll choose Amdek. 


ЖАмЕГЕк..........-----------.-------------- 


Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. (312) 364-1180 « TLX: 25-4786 


See our complete product line at the NCC Show, Booth #A-245, in Houston June 7-10. 
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surprising, although the Ninth Circuit 
Court did have to reverse the con- 
trary decision of the federal district 
court below. The Ninth Circuit re- 
jected the argument that so-called 
noncommercial, personal use should 
be considered noninfringing under an 
implied exception to the copyright 
statute, The court also interpreted the 
statutory "fair use" exception to the 
copyright owner's exclusive rights as 
applying only where the unautho- 
rized copier used the copyrighted 
material for limited "productive" pur- 
poses, such as "criticism, comment, 
news reporting, teaching (including 
multiple copies for classroom use), 
scholarship, or research." The excep- 
tion does not apply where the copier 
merely wanted to use the copied 
material юг the ordinary purposes for 
which it would be sold. 

This part of the Betamax decision 
seems reasonable enough to me. After 
all, as the court said, the unautho- 
rized copying of a television program 
or a movie that is for sale by the 
copyright owner is in fact quite "com- 
mercial" in that it "tends to diminish 
the potential market" for the product. 
It is not hard to agree that illegal 
copying, even for personal use, of 
someone else's copyrighted "intellec- 
tual" property is no more "innocent" 
then taking anything else of value be- 
longing to another. 

The results so far in the Betamax 
Case may have been of some small 
comfort to authors and sellers of 
word processors, computer games, 
and other relatively inexpensive soft- 
ware (i.e., virtually everything used 
on a microcomputer), which is easily 
copied on the rapidly increasing 
numbers of small computers being 
sold. But, at least, their copyrights 
(like those of Walt Disney and 
Universal Studios, the victorious par- 
ties before the Ninth Circuit) have 
been fully supported by the court. 

However, copyright owners of 
mass-distributed software still face 
the impracticalities of enforcing 
numerous separate small claims 
against individual infringers even 
though the cumulative dollar loss 
from widespread software piracy 
may be very substantial. Unlike 
phonograph records, for example, 
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microcomputer software doesn’t have 
to be copied on relatively centralized 
and specialized counterfeiting equip- 
ment, which can be discovered and 
closed down. On the contrary, as 
with VTRs, the small-computer soft- 
ware pirates can do their dirty work 
in the privacy of the home, with little 
special expertise, cost, or equipment. 
Also, many small software houses 
simply don't have the resources nec- 
essary to go after the infringers they 
do suspect. Manufacturers of expen- 
sive software for larger computers, 
whose customers are usually a limited 
number of relatively responsible busi- 
ness organizations, don't share these 
problems. In short, although the 
Ninth Circuit's opinion labels most 
unauthorized copiers of small- 
computer software as copyright 
infringers, the practical difficulties of 
enforcing the copyright owner's legal 
rights remain. 

While the first part of the Betamax 
decision could have been predicted, 
the second part is potentially a very 
significant new legal development. 
The Ninth Circuit also decided that 
the manufacturer and sellers of a VTR 
on which illicit copies are made (in 
this case, the defendants were various 
divisions of Sony, its advertising 
agency, and four retail stores) are 
equally liable for copyright infringe- 
ment. Even more interesting, the 
court suggested that a possible solu- 
tion to the video-tape piracy problem 
would be to charge the VTR manu- 
facturers a royalty to be paid to the 
copyright owners. Think «f the 
possibly staggering implications in 
the halls of Xerox of this novel legal 
conclusion if it were applied to photo- 
copiers! 

"Aha," the small-software author 
might think upon hearing this news, 
"a manufacturer of computer 'repro- 
duction’ equipment (for example, 
disk drives, cassette players, or any 
system incorporating them) is a big 
enough target for me to sink my legal 
teeth into for some relief {i.e., money) 
for all this pirating of my Beast That 
Surfed at Santa Cruz computer 
game.” 

Still, maybe the sound of eyeballs 
dropping out of heads did not accom- 
pany receipt of the news of this part 


The Context 
MBA will be 
available 
starting 


May 15, 1982 


address of your 
nearest dealer, 
call or write 
Context. 


Context 
Management 
Systems 


23864 Hawthorne Blvd. 
Torrance, CA 90505 
(213) 378-8277 

Telex 181149 WEST LSA 
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Personal computers 
are full of promises. 
MBA makes them 

deliver. 


You've heard how the personal computer is going to 
revolutionize the way you work. 

Sofar, the reality hasn't measured up to the promises. 

But now there's a remarkable new software package 
that transforms the ІВМ Personal Computer into an 
incredibly powerful management tool (Apple and Xerox 
owners: read on). 


The first totally integrated management 
software. 

There are a lot of useful programs available for 
personal computers. 

Unfortunately, they all seem to use different 
commands and different ways of storing data. This creates 
two major problems: 

1. Every time you wantto add a new function, you 
have to learn a whole new command language. 

2. You may not be able to exchange data between 
different programs. 

But now there's a better way. It’s called the MBA, and 
it was created by a blue-chip management consultant, an 
MIT-trained systems designer, and some of the country's 
most experienced business programmers. 

For the first time, MBA combines all the essential 
management functions in one easy-to-use package: 

Electronic Spreadsheet. The ultimate financial 
modeling tool that lets you create a giant spreadsheet of 
figures and text. Change one number, and every affected 
item is instantly re-calculated. 

Word Processing. Compose, edit, and print any kind 
of document. Make revisions yourself —faster than you 
can explain them to your secretary. Because MBA is an 
integrated system, it's easy to incorporate data from its 
other modules into a report you're writing. 

Data Management. A sophisticated electronic filing 
system that lets you store information — ANY information 
—then retrieve it, analyze it, and generate reports to your 
specifications. 


Graphic Output. For those occasions when a picture 
tells your story better than words, you can easily generate 
Clear, readable graphs. 

Communications. Tie into your company data center, 
a financial information service, or virtually any other 
computer system. MBA automatically retrieves the 
information you want, and lets you edit or rearrange it with 
a few keystrokes. 


Easy to learn. Easy to use. 

MBA's designers devoted great care to giving it а 
simple, consistent set of commands. 5o when you've 
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of the Betamax decision wherever 
they make or sell disk drives. A brief 
legal and political explanation is in 
order to explain how the court found 
the VTR manufacturers liable along 
with the copiers and why, never- 
theless, Tandy, Apple, Shugart, Per- 
com, and many others may not have 
to raise their prices to pay royalties so 
that software authors can retire in 
luxury (or afford new shoes). 

Copyright is such an absolute right 
that even “innocent” unauthorized 
copiers who may not have known 
that what they were copying be- 
longed to someone else are chargeable 
with infringement. The difference in 
potential liability is that "innocent" 
unauthorized copiers, as opposed to 
deliberate infringers, might escape 
liability for full statutory minimum 
money damages, although they 
would probably be subject to an in- 
junction (a court order that they not 
repeat the infringing behavior). 

In the Betamax Case, however, the 
Ninth Circuit found that the defen- 
dants were not innocent, in that (al- 
though the legality of taping televi- 
sion broadcasts was in question) they 
knew that VTRs would be used to re- 
produce copyrighted materials and 
were in fact manufactured, adver- 
tised, and sold with that primary pur- 
pose in mind because virtually all 
television programming is copy- 
righted. The court therefore charged 
the manufacturers with "contributory 
infringement." On the other hand, 
the court, facing the reality of a 
popular and growing multimillion- 
dollar industry recognized that an in- 
junction (i.e. shutting the industry 
down) might not be appropriate and 
that the whole question of providing 
relief for the copyright owners was 
"exceedingly complex." But while 
suggesting the royalty mechanism, 
the court directed the district court 
below (which must, in the first in- 
stance, fashion the relief for the win- 
ning side) not to "be overly concerned 
with harm" to the VIR manufac- 
turers. 

Thus, by this time every good at- 
torney who represents а manufac- 
turer of modern technological "repro- 
duction" equipment of any kind is 
busy "distinguishing" the Betamax 


Case—that is, showing how his 
client's circumstances are significant- 
ly different from a VTR manufac- 
turers so that the Betamax decision 
should not apply. Ап obvious distinc- 
tion in the small-computer area is the 
lack of any "free" source of copy- 
righted software for computer system 
buyers comparable to the extremely 
widespread, broadcast of television 
programs. However, "the airwaves 
are free" argument sometimes heard 
(that copyright owners should lose 
their rights by broadcasting their 
works) is likewise not available in 
defense of computer software piracy, 
which is a more clear-cut form of in- 
fringement, 

Another important distinction be- 
tween VTRs and small-computer sys- 
tems is that most of the latter are not 
promoted primarily as a means of 
duplicating copyrighted software but 
rather as requiring the purchase of 
certain copyrighted software (e.g., 
operating systems) and facilitating 
the general use of other purchased 
copyrighted applications software. 
Fuly programmable systems even 
facilitate the creation of more copy- 
rightable software, which is suppor- 
tive of copyright's goal of promoting 
creativity. In contrast, what per- 
centage of VTR owners have or reallv 
use video cameras? 

In other words, even if you agree 
with the Ninth Circuits implicit 
determination that most VTR owners 
are potential copyright infringers, 
most small-computer owners prob- 
ably aren't. So it would be much 
more difficult to argue that most 
small-computer manufacturers and 
selers were profiting from or en- 
couraging copyright infringement to 
such a degree that they should be held 
liable as contributory infringers. 

Even VTR manufacturers may not 
have to worry about the Ninth Cir- 
cuit's Betamax decision. First, al- 
though at this writing it is still too 
early to know exactly what legal steps 
will be taken, Sony is likely to appeal 
to the United States Supreme Court 
which could reverse (or affirm) the 
Ninth Circuit on any number of 
grounds that could be more (or less) 
favorable to manufacturers of 
various types of reproduction equip- 
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ment. Second, and perhaps more im- 
portant, the United States Congress 
may act to set limits on copyright 
law. While copyright protection is 
mandated by the Constitution, its ex- 
act limits (such as the scope of its "fair 
use" exception) are a matter of federal 
statute, Within six weeks of the 
Betamax decision, at least one bill 
that, if enacted, would effectively 
overrule the Ninth Circuit was intro- 
duced in each house of Congress. 

It is easy to imagine the vast in- 
dustria] forces that might be arrayed 
against the Betamax decision, al- 
though the decision also has many 
important supporters among the 
owners of television, movie, and 
other copyrights. [Intensive lobbying 
is probably now taking place, but 
Congress is likely to defer final action 


If the Ninth Circuit's 
Betamax decision is 
judicially or 
legislatively 
overturned, the 
problem of the 
enforceability of the 
copyrights on 
inexpensive mass- 
distributed software 
still remains. 


until the Supreme Court has spoken, 
which probably won't be before the 
fall of 1982. "Friends of the court," 
representing various groups whose 
interests could be affected by the final 
judicial decision, may introduce addi- 
tional briefs or arguments. 

If the Ninth Circuit's Betamax deci- 
sion is judicially or legislatively over- 
turned, the problem of the enforce- 
ability of the copyrights on inexpen- 
sive mass-distributed software will re- 
main, If the decision is allowed to 
stand and if it should be extended to 
the small-computer industry, then 
any royalty imposed would probably 
be passed on to the purchaser in 
higher prices on the hardware af- 
fected, almost like a tax on the entire 
class for the presumed piracy of a 
lesser number of individuals. This 
could reduce sales slightly. 


Granting that such a royalty 
mechanism is not a perfect remedy 
for the software piracy problem, it is 
still certain that if there is insufficient 
legal or economic protection for inex- 
pensive mass-distributed software, its 
availability will be reduced accord- 
ingly. While the actual incidence and 
cost of software piracy are not pre- 
cisely known, it is likely to grow 
rapidly along with increased sales of 
computers and could become an addi- 
tional economic barrier to the 
emergence of new small-software 
sources. АП software authors may 
have to contend with an unacceptable 
uncertainty as to the exact economic 
potential of particularly valuable and 
innovative software. 

The value to a hardware manufac- 
turer of numerous sources of software 
that supports its system has at last 
been admitted by no less than IBM in 
connection with its new Personal 
Computer. Tandy and Apple, 
whether they admit it or not, owe 
much of their small-computer success 
to the multitudes of independent soft- 
ware sources for their machines, each 
of which is also promoting the hard- 
ware. There is currently software of 
great practical or entertainment value 
(as well as the inevitable rubbish) For 
the microcomputer market that costs 
anywhere from $10 to a few hundred 
dollars. Much of this software is a 
product of a relatively individualistic, 
labor-intensive cottage industry. 
Many members of this cottage in- 
dustry could not individually support 
the expense of a full-blown legal 
defense of their copyrights. 

Perhaps the answer is some simple 
form of voluntary cooperation by 
those united in interest, as is done in 
other areas of copyright law. For ex- 
ample, many composers and song- 
writers are paid royalties from such 
organizations as the American Soci- 
ety of Composers, Authors, and Pub- 
lishers (ASCAP) and Broadcast 
Music Inc. (ВМІ), which have been 
legally designed to collect an appro- 
priate amount from those who want 
to play, perform, or otherwise "copy" 
the protected material (for example, 
radio stations). Some type of cen- 
tralized, less voluntary royalty sys- 
tem established as the result of the 
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Betamax decision could perform а 
similar function for software authors, 
unless Congress or the industry acts 
to produce some better method of 
protecting the copyrights involved. 
Another legal alternative might be 
to increase deterrence to software 
piracy by increasing the criminal 
sanctions available against copyright 
infringers. However, this leads into 
the wholly separate area of computer 
crime (which is beyond the scope of 
this article) and away from the copy- 
right law's primary focus on civil, not 
penal, enforcement of the statutory 
right. While greatly increasing the 
minimum statutory money damages 
awardable against deliberate іп- 
fringers and including the copyright 
owner's legal fees in those damages 
müght be effective deterrents, such 
measures, which would have to be 
enacted by Congress, do not appear 
to be under serious consideration. 
Of course, assorted hardware- 
based technological solutions to the 
piracy problem, such as unduplicat- 
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able disks or ROM cartridges, exist. 
While often technologically effective, 
these methods are not always popular 
with users, limit the standardization 
and interchangeability of the various 
manufacturers' products, and don't 
encourage independent software 
sources to write for the machine in- 
volved. (A word of caution: those 
who provide information or equip- 
ment to defeat hardware or software 
antipiracy measures could be charge- 
able with contributory copyright in- 
fringement under the Betamax deci- 
sion.) 

It is therefore easy to predict, 
without knowing exactly what will or 
should be done, that the outcome of 
the Betamax Case and any other legal 
developments involving computer 
software piracy could have an impor- 
tant effect on the makeup of the 
small-computer industry. The courts 
have designed copyright law to pro- 
mote human creativity. А5 the Ninth 
Circuit stated, "this purpose is to be 
achieved by reliance on the economic 
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incentives granted to authors and in- 
ventors by the copyright scheme." 
Such a purpose is not being served 
where the more widely distributed 
and lower-priced products of human 
creativity may have the least effective 
protection because of technological 
and social factors. Perhaps, then, 
some form of royalty system for soft- 
ware copyright owners would help to 
remove the economic Catch-22 facing 
small-software authors as a result of 
the proliferation of small computers 
for which their programs are sold and 
on which their work may also be 
stolen. In any case, in the world of in- 
expensive computer software, events 
may now be taking place that will 
determine just what economic 
threshold must be crossed before 
copyrights are really of any value. m 
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Everyone Can Know 


The Real Time 


Technological advances have made 
real-time clocks simple and inexpensive. 


It's almost three years now since I 
last discussed real-time clocks. Much 
has happened since I wrote "Anyone 
Know the Real Time?" (reference 1). 
Back then real-time clocks were 
usually put together either from exist- 
ing digital watch or clock chips or 
from a series of TTL (transistor-tran- 
sistor logic) counters. Microproces- 
sor-bus-compatible real-time-clock 
chips were just emerging and were 
very expensive, I had to phrase my 
article title as a question. 
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Today, of course, real-time clocks 
are established, cost-effective pro- 
ducts. The expense of adding a true 
millisecond-to-month time-of-day 
clock to a personal computer is barely 
more than the cost of the cheapest, 
most primitive clock of the kind in 
wide use just a few years ago. Today, 
with very little trouble, everyone 
who really wants to can know the 
real time. 

This month I'd like to update the 
story a little and describe how to con- 


nect one of the latest products of real- 
time-clock technology to a micropro- 
cessor-based computer system, using 
a minimum-component circuit with 
battery backup, and I'll show how 
you can put together an intelligent 
clock that can function as a stand- 
alone peripheral device which com- 
municates time data over a serial 
communication link to a remote com- 
puter upon command. But first, some 
background information. 


What Is Real Time? 

Why do we need a clock to keep 
“real” time? Does this mean there 
exists "unreal" time? 

Before we think too hard about 
what seems to be a philosophical con- 
undrum, let's consider for a moment 
a typical application where a com- 
puter monitors a number of physical 
parameters and triggers a series of se- 
quentially timed control outputs in 
response to certain changes in the 
parameters, 

Suppose you have a computer con- 
trolling the lights in your home and 
that you want the control computer 
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Figure 1: Schematic diagram of a simple real-time clock that uses the 60-Hz power-line frequency as a reference. This provides the 
computer with only regular pulses or “heartbeat ticks"; the time of day must be kept by software. 
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Figure 2: A simple real-time-clock circuit that relies on a crystal oscillator for its timebase. As in figure 1, the only output is a series of 


regular pulses. 


to be able to tell when you are arriv- 
ing home so that it can turn on the en- 
trance light and turn it off when you 
get inside. 

One way of setting up such a sys- 
tem is to place a pressure-sensitive 
switch under the doormat with a con- 
nection running to one of the com- 
puter's control inputs. Ав you ap- 
proach the door and step on the mat, 
the computer's job is to sense the 
switch closure and turn the light on 
for, say, 200 seconds before turning it 
off. To perform these operations, the 
computer must be directed by a pro- 
gram which embodies a control 
algorithm that says, at least in part, 
"Turn the light on when the switch is 
closed, and then turn the light off 
later." 

Now here's the catch. An algorithm 
cannot by itself tell how long the 
computer's hardware takes to per- 


form any part of the algorithm. But 
you will be quite aware of how long 
the entrance light stays on, as 
directed by the control algorithm. So 
the algorithm must use some means 
to make 200 seconds pass in your real 
perception before turning the light off 
and moving to other tasks, 

This is what we mean when we say 
that a computer keeps track of "real 
time.” An algorithm that may execute 
at different speeds on different hard- 
ware is tied to external events, À 
hardware circuit or hardware/soft- 
ware combination that accurately 
records time with respect to an exter- 
nal observer is called a real-time 
clock. 


Limitations of Software Timing 
In our simple entrance-light ap- 

plication, it's not very hard to write a 

program that will satisfy us. We can 


use a short BASIC program that 
monitors an input bit and sets an out- 
put state, incrementing a counter 
variable in a FOR. . .NEXT loop to 
provide the 200-second delay. Per- 
haps 5000 iterations of a 40-ms (milli- 
second) loop would do the trick. 

But what happens if the problem 
becomes more complex? Suppose we 
have a second light inside the house 
and a second mat with a switch under 
it, with a similar need for the com- 
puter to turn the light on for a 
specified duration. We have to add 
another set of delay statements to our 
simple BASIC program, and when we 
add something, it changes the execu- 
tion time of the original timing loop. 
While we could make the FOR... 
NEXT-loop method work for two 
lights, the complications mount 
quickly as the problem becomes 
larger. 
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Figure 3: Block diagram (3a) and pinout specification (3b) of the National Semiconduc- 
tor MM58167A Real Time Clock. This integrated circuit and the ММ58174А are adver- 
tised as being available from several distributors, including Jameco Electronics, 1355 
Shoreway Rd., Belmont, CA 94002, (415) 592-8097. 


Hardware Marks Real Time 

We escape the convolutions of the 
software approach by using special 
hardware circuitry that maintains a 
record of true elapsed time irrespec- 
tive of software execution speeds. 
These circuits can take many forms, 
but generally such real-time clocks 
fall into either the time-of-day or 
"heartbeat-interrupt" category. 

The heartbeat-interrupt clock is 
less expensive and uses fewer or 
simpler components, but more soft- 
ware interaction is needed to perform 
all the housekeeping chores, while a 
time-of-day clock does almost еуегу- 
thing with hardware, requiring 
relatively little interaction with soft- 
ware. 
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Heartbeat-Interrupt Clocks 

Figure 1 and figure 2 on page 35 
show examples of two heartbeat- 
interrupt circuits, which were the 
feature attractions of my previous ar- 
ticle. The circuit of figure 1 uses a 
crystal as a convenient timebase, 
while the circuit of figure 2 uses the 
60-Hz power line. Both produce a 
single regular pulse (a clock "tick") at 
intervals of some precise fraction of a 
second. (Typical systems produce a 
tick at intervals of 1/60, 1/40, and 
1/10 second.) The output line of the 
circuit is connected to an interrupt in- 
put on the processor. 

Every time the clock ticks, the pro- 
cessor stops what it is doing and in- 
crements an elapsed-ticks counter in 
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memory. When the processor needs 
to know the real time, it must cal- 
culate the time from the number of 
ticks. For example, using a 1/60-sec- 
ond timebase, a count of 10,860 cor- 
responds to 181 elapsed seconds. 

Generally, a computer system with 
a heartbeat-interrupt clock is initial- 
ized with the time of day when it is 
turned on, with the initialization time 
stored either in the ticks counter 
(which is said to count ticks from 
midnight) or in a separate location (to 
be summed with the ticks when the 
value of the time is needed). 
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Figure 4: Block diagram (4a) and pinout specifications (4b) of the National Semicon- 


ductor MM58174A Real Time Clock. 


The heartbeat-interrupt clock has 
some disadvantages. First, it is totally 
dependent on the processor's execu- 
tion time and interrupt-handling 
capability. When the processor must 
interact with multiple peripheral 
devices, often there can be competi- 
tion for the processor's attention. 
Computers from one major manufac- 
turer actually ignore the clock at 
times, shutting it off while I/O (in- 
put/output) operations with the disk 
drive are taking place. The value of 
this clock is questionable because it 
loses a second or two with every disk 
operation. 

The second criticism of heartbeat- 
interrupt timing is volatility. Since 
the time of day is kept only in soft- 
ware, the clock works only when the 
computer is powered, It is impossible 
to keep the clock running all the time 
without keeping power applied to the 
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processor and part of the program 
memory, which can be an expensive 
undertaking. 


What Is a Good Clock? 

The ultimate solution is a separate 
hardware time-of-day real-time clock 
interfaced to the processor but run- 
ning independently. Such a clock 
should keep track of the time of day 
to a resolution of milliseconds and 
should, with battery backup, never 
need to be reset. Additional features 
should include variable-rate pro- 
cessor interrupts (once per millisec- 
ond or once per month as required) 
and alarm-clock (coincidence of a 
preset time-of-day value) interrupts. 
Fortunately, these capabilities can be 
added to your system with a modest 
amount of hardware. 

National Semiconductor Corpora- 
tion has simplified the business of 
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putting a versatile real-time clock in a 
computer by introducing two CMOS 
(complementary metal-oxide semi- 
conductor) LSI (large-scale inte- 
grated) circuits, the ММ58167А and 
MM58174A. These real-time-clock 
chips are designed for direct connec- 
tion to the control and data buses of 
common microprocessors. Figure 3 
on page 36 is a block diagram of the 
ММ58167А, and figure 4 is a block 
diagram of the ММ58174А. 


Real-Time Clock: the MM58167A 

The ММ58167А is packaged in a 
24-pin DIP (dual-inline package) and 
contains a 48-bit (14-digit) counter 
chain clocked from a 32,768-Нг 
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Figure 5: Schematic diagram of a real-time-clock circuit employing the National Semiconductor MM 581674 suitable for direct con- 
nection to the bus of a microprocessor-based computer system (Z80, 8080, or 8085). The clock registers are addressed by input/out- 
put instructions that reference a set of addresses mapped into the l/O-address space of the processor. Provision is made for keeping 
the clock running when the computer system is turned off by supplying power from two 1.5-V alkaline battery cells, which should 


maintain operation for several months. 


crystal-reference oscillator. The 
ММ58167А can keep track of and 
communicate to the processor the 
time in any increment from 1/10,000 
second to months, (Usually, submilli- 
second resolution isn't required ex- 
cept in critical instrumentation or 
arguments over processor bench- 
marks.) 

The ММ58167А contains a storage 
latch consisting of 56 bits of on-chip 
RAM  (random-access read/write 
memory). With backup power from a 
battery supplied to the clock chip, 
this storage can be used to keep any 
desired quantity or time while the 
system is powered down, or, in the 
"alarm-clock" mode, to contain a 
value to be compared to the real-time 
counter (either in its entirety or 
against individual digits in the 
counter), Occurrence of a match be- 
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tween the storage latch and the 
counters is signaled on a maskable in- 
terrupt line called the Standby Inter- 
rupt, which is active in the low logic 
state. 

Another output, called simply the 
Interrupt Output (active high), can 
provide the heartbeat interrupt 
described earlier. This output can be 
programmed to provide clock ticks at 
seven regular rates (ten times per sec- 
ond [10 Hz], once a second [1 Hz], 
once a minute, once an hour, once a 
day, once a week, and once a month) 
and when a comparison match occurs 
between the storage latch and the 
real-time counter, 


Real-Time Clock: the MM58174A 

National Semiconductor's second 
real-time-clock chip, the MM58174A, 
is а 16-ріп integrated circuit with 


somewhat fewer talents (but a lower 
cost) than the MM58167A. The tim- 
ing chain is derived from a 32,768-Hz 
oscillator, as in the MM58167A, and 
it counts time intervals from 1/10 sec- 
ond through months, The other 
major difference is the MM58174A's 
lack of the comparison-match inter- 
rupt. However, the ММ58174А does 
have a tick interrupt programmable 
for intervals of 1/2 second, 5 seconds, 
or 60 seconds. 

As I write this, the price/perfor- 
mance ratio of the 581674 is more at- 
tractive than that of the 58174 А, so I 
have based my construction project 
solely on the ММ58167А. 


Real-Time-Clock Interface 

Figure 5 is the schematic diagram of 
a real-time-clock circuit that incor- 
porates the ММ58167А, The circuit is 
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Counter —hundredths and tenths of seconds 
Counter—seconds 

Counter —minutes 

Counter —hour s 

Counter—-day af week 

Counter—day of month 
Counter—month 

RAM—ten thousandths of seconds 
RAM—hundredths and tenths of seconds 
RAM— seconds 

RAM—minules 

RAM—hours 

RAM—day of week 

RAM—day of month 

RAM—months 

interrupi Status regisier 

interrupt Control register 
— see table 2 

Status bit 

Go command 

Standby Interrupt 

Test mode 


Table 1: Address codes and functions for registers and comparison latches (RAM) in 
the National Semiconductor MM58167 A Real Time Clock. 


relatively simple to attach to most 
personal computer systems, requiring 
only an 8-bit data bus and 5 address 
lines. 

The read (RD), write (WR), and 
chip select (CS) lines on the clock chip 
are similar to those found on memory 
devices. To read any register in the 
clock, external circuitry must place 
signals on the RD апа CS lines 
while the proper address appears on 
the address lines; similarly, to write 
data into the clock registers, external 
circuitry must enable the WR and 
CS lines while the address appears. 
The data bus serves as the data path 
in and out of the counters and 
latches; values are loaded and read in 
BCD (binary-coded decimal) format. 
The 5 address lines allow activation 
of 24 counter and memory functions, 
which are listed in table 1. (The 
binary values are equivalent to hexa- 
decimal 00 through IF.) 

The ММ58167А can be attached to 


44 Мау 1982 © BYTE Publications Inc 


virtually any microprocessor bus. For 
example, in 6502- or 6800-based sys- 
tems, the MM58167A would be ad- 
dressed as 32 locations in memory- 
address space. As shown, the circuit 
of figure 5 contains signals designed 
to be decoded by the I/O bus of a 
ZBO-, 8080-, or 8085-based computer, 
with the 24 clock-register addresses 
extending from hexadecimal EO to FF. 
For simplicity and generality, I shall 
refer to particular registers in this ar- 
ticle following the 00 to 1F coding of 
table 1. When you are using the cir- 
cuit of figure 5, add hexadecimal EO 
to these values. 


Turned-Off Timekeeping 

One important attribute of both 
the ММ58167А and the ММ58174А 
is their ability to operate from battery 
power when the computer-system 
power is off. Both chips will continue 
keeping track of the real time when 
supplied with power at voltages 


down to 2.2 volts (V). A small 3-V 
battery can easily supply the current 
required (only 20 дА [microamps], 
dissipating 44 uW [microwatts] of 
power). 

The circuit of figure 5 contains pro- 
vision for operating the real-time 
clock on battery power when the 
computer is turned off. Transistors 
(Q1 and Q2 serve as a voltage-sensi- 
tive on/off switch. When the system 
power is on at a potential of +5 V, 
transistor Q1 conducts, supplying 
power to the ММ58167А. Diode D1 
blocks any large current Ноуу into the 
battery, but the two alkaline cells do 
receive a slight trickle charge from the 
system power through the 4.7k-ohm 
resistor. In normal operation the 
ММ58167А requires about 12 mA 
(milliamps). 

When the computer is shut off and 
the +5-V supply drops to 0 V, Q1 
opens to keep current from the bat- 
tery from going onto the system's 
power bus. Current begins to flow 
from the battery through diode 01 
into the clock chip. At the same time, 
the PWRDN (Power Down, pin 23) 
input of the ММ58167А senses the 
low-voltage condition of the power 
bus and causes the clock to enter the 
powered-down operating made. 

In the powered-down mode, the 
clock's three-state I/O lines enter a 
high-impedance condition, effectively 
disconnected from the computer, and 
the current drawn from the power 
source is reduced from 12 mA to 20 
МА. In this mode, which can be ac- 
tivated at any time by placing а 0-У 
potential on pin 23, the clock con- 
tinues to keep time, but only the 
Standby Interrupt remains active (if it 
was enabled previously). Using the 
Standby Interrupt and some external 
power-control circuitry, you could 
set up your computer to shut itself 
completely off and then turn itself on 
automatically weeks later. 


An Intelligent Clock 

Many of you will have no qualms 
about digging into your computers 
and adding this simple real-time 
cock. However, some of us who 
possess the technical skills to con- 
struct the project don't want to em- 
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Figure 6: Schematic diagram of a real-time-clock circuit that uses the MM58167A and the Z8-BASIC Microcomputer to constitute an 
intelligent peripheral device that can send information on the date, time, and its status over a serial communication line to a remote 


computer. 


bark on the sometimes dangerous 
course of modifying our computers. | 
have to admit to membership in this 
group to the extent that [ don’t dare 
mess with the one computer I use as 
ту word processor, For that reason | 
wanted to develop an intelligent real- 
time clock that I could use as an exter- 
nal peripheral device for any com- 
puter. As with some of my previous 
projects, І found that the most conve- 
nient and cost-effective means of 
doing so was to use the Z8-BASIC 
Microcomputer that I developed last 
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year (see references 2 and 3). 

Using the Z8-BASIC Microcom- 
puter, we can develop an independent 
real-time clock that can communicate 
over a serial data link with almost 
any computer. (You could use 
another single-board microcomputer 
with similar results.) We can have 
almost all the features of the bus-in- 
terfaced real-time clock as well as 
convenient output formatting of the 
date and time, By adding intelligence 
to the hardware, software interaction 
with the real-time clock can be re- 


moved from the realm of the operat- 
ing system and handled by an 
application program instead. 

Figure 6 is the schematic diagram of 
an intelligent real-time clock con- 
sisting of an ММ58167А chip inter- 
faced with a Z8-BASIC Microcom- 
puter. (The nomenclature on the left 
side of the diagram refers to bus 
signals of the Zilog Z8.) The logic 
gates IC1, IC2, and IC3 are address 
decoders. The clock-chip interface is 
set up to occupy hexadecimal ad- 
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Photo 2: The prototype of the real-time-clock circuit of figure 6, mounted on the 
back of a Z8-BASIC Microcomputer, which provides the intelligence and versatility 
of control of a general-purpose microcomputer. 


ponding to register addresses 00 
through 1F on the MMS8167A). The 
Z8 has a multiplexed address/data 
bus, so the octal latch IC4 is required 
to latch the 8-bit low-order address. 
Other than that, circuit operation is 
as described for figure 5, including 
battery backup. 


Time-Data Representation 

Now that [ have described the 
hardware of the clock interface, we 
can turn our attention to how to use 
the real-time clock. Before we start 
writing programs in BASIC, 
assembler, or even FORTH, we must 
understand how the ММ58167А 
stores in its registers the values that 
represent the current time. 

Each unit of time is allotted a two- 
digit binary-coded-decimal register. 
Each register has a unique address 
within the clock chip, which is 
mapped into the address space of the 
external logic according to the range 
of addresses assigned to the clock 
chip; in the Z8-BASIC Microcom- 
puter, hexadecimal B800 through 
B81F are the addresses of the clock 
registers as seen by the outside world. 

The BCD internal representation of 
time is a slight inconvenience when 
we are programming in a high-level 
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language; we can't directly load the 
registers with decimal values or read 
them with statements that assume 
decimal radix for arguments. But for- 
tunately, the BCD representation 
maps directly onto hexadecimal rep- 
resentation for the set of numbers 
used for timekeeping, so we can load 
and read the registers using hexa- 
decimal-radix operators, if our high- 
level language has them. 

The BASIC/Debug interpreter of 
the Z8-BASIC Microcomputer can 
operate on hexadecimal data, identi- 
fying hexadecimal variables and con- 
stants with the percent symbol (%) as 
a prefix character. If your language 
interpreter has no such ability, you 
may have to explicitly code some 
decimal-to-hexadecimal (and vice 
versa) conversion routines. 


Setting the Clock 

The best way to describe the opera- 
tion of the clock and the computer's 
interaction with it is to follow a se- 
quence of setting and monitoring the 
time. For example, choosing a conve- 
nient time and date, such as 2:34 p.m. 
on Friday, May 14, we can set the 
clock. 

First, all the counters are reset by 
writing hexadecimal FF to the coun- 


ter-reset register, which lies at the in- 
ternal clock-register address of hexa- 
decimal 12. Then appropriate values 
for each time unit are loaded into the 
corresponding registers. For the date 
and time chosen, the decimal-radix 
values would be as follows (with the 
hours numbered in а 24-hour 
scheme): 


month: 05 
day of month: 14 
day of week: 06 
hour: 14 
minute: 34 


As І mentioned before, these two- 
digit decimal values must be rep- 
resented in the clock in BCD format. 
If, for example, we tried to load 34 
minutes into the minutes register (at 
clock address hexadecimal OB, deci- 
mal 11) using the simple integer-arith- 
metic BASIC statement 


OUT 11,34 


the MM58167A would read the 34 as 
two BCD digits and interpret it as 22 
instead of 34, To avoid this error, we 
use the equivalent hexadecimal-radix 
statement 


ОСТ 11,%34 


instead, with %34 understood to be а 
hexadecimal constant. (In the 
Z8-BASIC Microcomputer, the state- 
ment would be %0B, %34.) If your 
computer can't handle hexadecimal 
numbers, another possibility is to 
send 52, the decimal equivalent of 
hexadecimal 34, The statement 


OUT 11,52 


will result in 34 being loaded into the 
BCD minutes register, 

The same problem exists in reading 
the clock registers. If you try to read 
the value of 34 minutes in clock regis- 
ter hexadecimal OB with the BASIC 
statement 


PRINT INP(11) 


the interpreter will return the incor- 
rect decimal value of 52 minutes, The 
solution is to print the value of deci- 
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Listing 1: А BASIC/Debug program written for the Z8-BASIC Microcomputer and the ММ58167А to allow them to function as ап 
intelligent serial time-of-day clock. 


100 
110 
130 
140. 
142 
143 
144 
148 
150 
152 
154 
156 
158 
170 
200 
205 
210 
300 
310 
330 
500 
510 
520 
600 
605 
610 
620 
630 
1000 
1005 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1200 
1210 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1250 
1255 
1259 
1260 
1261 
1262 


REM Serial Controlled Real Time Clock 


Rem 
az$b807:bz$b806:cz$b805:dz$b804:ez$b803: £2$b802 
12-8240 

if 12161 then 148 
gosub 600 

goto 140 

128240 

if 12137 then 300 
if 1-146 then 200 
if 1-147 then 1000 
if 12148 then 1300 
if 12149 then 500 
goto 148 

Rem Reset Interrupt 
m=@$b810 

goto 140 


Rem Set interrupt control register 
input n :@%b8ll=n 

goto 140 

Rem Read Interrupt Status Register 

print hex (@%b810) 

goto 140 

Rem Check Interrupt Line 

p=@3C000 

if AND(p,%80)=0 then 140 

print "I" 

goto 200 

Rem Time Set Subroutine 
"Enter date. Preceed entries with %" 
"Month (1-12) ";:input 4 
"Day of the month (1-31) 
"Day of the week (1-7) 
"Hour (1-24) ";:input 1 
"Minute (0-59) ";:input k 


";:input h 
"ssinput і 


"Press SPACE to start clock" 
if @240=160 then 1090 

goto 1070 

@a=g: @b=h: @c=i: @d=j]: @e=k 
goto 1200 


REM print full time parameters 
goto 1220+@c 

“Sunday ";:goto 1250 
"Monday ";:goto 1250 
“Tuesday “;:goto 1250 
"Wednesday ";:goto 1250 
"Thursday ";:goto 1250 
"Friday ";:goto 1250 
"Saturday ";:goto 1250 

if @a>9 then goto 1259+@a-6 
goto 1259+@a 

goto 1260 

“January ";:goto 1280 
February "“;:goto 1280 
March ";:goto 1280 


" 
Listing 1 continued on page 56 
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PRICE STANDARD 


Introducing a direct line 
to a 60 MHz Tektronix scope 
built for your bench! 


From the world’s most 
respected name in oscil- 
loscopes: anew scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench...at work or home. 


Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 
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The 2213's practical de- 
sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 


Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
Тһе sensitivity for low signal 
measurements. The sweep 


speeds for fast logic families. 


A complete trigger system 
for digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 


2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc—60 MHz from 10 Vidiv 
to 20 mV/div. (50 MHz from 
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2 mVidiv to 10 mV/div). 
Sweep speeds: Sweeps 
from 05 s to 50 ns (to 5 
ns/div with X10 mag). 
Sensitivity: Scale factors 
from 100 V/div (10X proba) 
to 2 mV/dw (1X probe}. Ac- 
curate to + 3%. Ac a dc 
coupling. 

Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 

(Need dual time-base 
performance and timing 
accuracy to + 1.5%? Ask 
about our 2215 priced at 
$1400.) 


Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic: internal, exter- 
nal, and line sources; vari- 
able holdoft. 


Probes: High perform- 


ance, positive attachment, 
10-14 pF and 60 MHz al the 
probe tip. 

The price: Just $1100 
complete*. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes а 
15-day return policy and full 
Tektronix warranty. 


Now it's easier than 
ever to get your hands on 
a Tek scope! 


ORDER TOLL-FREE 


800-547-1845 
Ask for Department A03 
(In Oregon, Alaska and 
Hawaii; 1-503-627-5402 
collect.) Lines are open 
from В am EST to 5 pm PST. 


Tektronix 


COMMITTED TO ЕКСЕ ЕМСЕ 


Listing 1 continued: 


1263 April  ";:goto 1280 

1264 May ;:goto 1280 

1265 " June  ":goto 1280 

1266 " July ";:goto 1280 

1267 " August "11goto 1280 

1268 " September  ";:goto 1280 

1269 " October ";:goto 1280 

1270 " November  ";:goto 1280 

1271 " December  ";:goto 1280 

1280 print Hex(@b) 

1290 print hex(@d);" HOURS ";hex(8e);" MINUTES ";hex(8f);" SECONDS" 
1295 goto 140 

1300 print hex(G8d);":";hex(8e);":";hex(Gf) 
1310 goto 140 


For The Best In 
Call Now TOLL FREE 15: wie rrey i 
800-368-3404 


(In VA, Call Collect 703-237-8695) 


AMPEX*INTERTEC*TEXAS INSTRUMENTS*GENERAL DATA 
COMM.*ANDERSON JACOBSON?*C. ITOH*QUME ә BEEHIVE» 


QUME: 
DATASOUTH*DIABLO* CENTRONICS е NEC е PRENTICE Data Trak 5 ...%325 or 2 for $599 
SUPERBRAIN MICROS CENTRONICS: Data Trak 8 ..%549 or 2 for $1049 
INTERTEC: 739-1 (Parallel) ......... $ 649 SOFTWARE 
eAKDD ......... ONLY $2638 739-3 (Serial) Call for Special Price 
64KQD ......... ONLY $2948 | TERMINALS BISYNC-80 RJE ......... $ 769 
DOS-10 Meg | АМРЕХ: Wordstar.......o eene $ 319 
(Hard Disk) TENERA Dialogue 30 $ 775 = "yh se22-5252352324355 : =e 
ialogue 30 ............ жы 
Dialogue BO ............ Su р LOMA. .AUTYA 7. °° 
ОАТАЗОЧТН:............ Сай BEEHIVE (SMART DISPLAY) Фу а Gen)..... : Pe 
NEC: іы мз» уж теж жк» ғ 745 | эы М” Ме. 
ҚЫ. 522 ee ees %2196 бымен т : 930 Spel Guard ............ $ 229 
мА Call for Special Price | рмз10(3101 Emulator) . . .$1095 Al er УШШИН К dew: 
7730................. -$2196 NOTE: ІВМ and Burroughs compatible ter- AD ао AIDE $ 2 5 
7720 ..... Call for Special Price minals available. Please inquire. lestone .............. $ 24 
7725 ......-Call for Special Price C. ITOH Ж 
Std. Forms Tractor ..,.... $ 200 өне ИН СУ ТТ qe da $1350 in addition, we can make EIA RS232 
ИЕ А $1690 TEXAS INSTRUMENTS: UIS T “жор ved "a pe 
DIABLO: 745 Standard ........... $1390 stands, print wheels, thimbles for 
630-R102RO ........... $1995 810 ce M UT ео all pri ee een, many 
QUME: 810 Раскабев............ 1439 more items. к 
Sprint 5, 55RO .......... $2339 820 Package RO Package .$1610 ы 
Sprint5, 55KSR ........... Call 820 RSR Package ......... Call shipped ШЫН colect_ VISA and Mastercards 
Sprint 9, 45RO, 840 AO Basic ........... X BN. ашны м Қолды. 
Limited Panel ........ $1845 840 RO Tractor Feed Pkg. .$1059 delivery, send certibed check, money order or 
Full Panel ........... $1969 aquipment fin басу cartons with manulac: 
[a e $ 199 | зова agg» | Ж Lu m | 


— TERMINALS TERRIFIC = 


Terminals Terrific, Incorporated, P.O. Box 1625, Merrifield, УА 22116, 800-368-3404 (in VA, Call Collect 703-237-8695). 
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Circle 412 on Inquiry card. 


And Тһе _ 
By Four Users! ~in m 


| XY 
с ш 
"ot. 52 Ра 


When you аге racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our small 


business computer systems finish first. > | ===== ( : н 

l РР A штен np Mi Іі! шщ шү. [^ 
We finish first because we are faster, offer ТІ Ут ВАЗЕ | 
higher quality peripherals and can expand : Te» 


n 


eng 


our system significantly beyond our nearest 


НЕ 


competitors. п fact, looking at the chart A » 5 тещи | 1111 IB 
below, you can quickly see why knowledge- 25756 нию 
able resellers are choosing IBC. 3 | 


Oasis O Т Svsi 4 Circle 198 on inquiry card. 

| | m М A 
(Mox. Users) алы Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write: 


OUTSIDE THE USA WITHIN THE USA 
ІВ ж. f tegrated business Ce ШИТ Ё. d г, | - / [Г | с = | E В | | Га ^ 
21592 Marifla Street 4185 Harrison Blvd., Suite 301 
Cache Disk Memory ic Chatsworth, СА 94341 Ogden, UTAH 84403 


(213) 882-9007 TELEX NO. 245349 (801) 621-2294 


| indicates command-sequenca initiation (all control commands must be preced- 


ed by 
Control-| 


Set interrupt Control register. Clock responds with 7” Remote computer 


sends “%Х” and а carriage return (X is the BCD value computed according to 
figure 7). Each time the interrupt is triggered by a counter rollover, ihe clock 
will send "|" and a carriage return to the remote computer. 


Control-R 
Control-S 


Reset Interrupt Output. 


Set complete time parameters. This is ihe manual preset mode and is most 


easily sel using a terminal off ine as previously described. 


Control T 


Control-U 


Send short time. Clock responds with hours, minutes, and seconds as 
"10:25:35" plus a carriage return. 
Read Interrupt Status register. Clock responds with the value stored in the in- 


terrupt Status register. Reading this register resets the Interrupt Output. 


Table 3: Command codes used by the BASIC/Debug code in listing 1 to control the 
real-time-clock circuit of figure 6 from a remote computer. These codes were ar- 
bitrarily chosen and do not provide for activating all the capabilities of the 


MM58167 A. 


The serial communication of time 
information to the remote computer 
is commanded by various control 
codes, Only the minimal required in- 
formation is transmitted from the in- 
telligent clock so that the information 
can be more easily used in an applica- 
tion program on the remote machine, 
А simple response to a time query of 
"06:34" reduces processor data 


manipulation in the intelligent clock. 
The control codes I chose (arbitrarily) 
are listed in table 3. 

My brief demonstration does not 
include setting the Standby Interrupt. 
It should be added for any serious 
use. Also, because this intelligent 
clock contains a versatile microcom- 
puter, it can be programmed for any 
data rate or custom data format. 


ADD A 5 MBYTE WINCHESTER 


TO YOUR COMPUTER ARSENAL FOR $2995.00 


INTERFACES WITH: 


e S-100 BUS (CP/M) 

€ Heath H89, H90 
(CP/M, HDOS) 

ө Zenith 289, 290 
(CP/M, HDOS) 

e TRS 80 Model Ill 
(CP/M, TRS DOS) 


ө Xerox 820 (CP/M) 
€ IBM Personal Computer 
(CP/M 86, IBMDOS) 


AMT's EZ8X5 is a complete, ready to plug in Winchester Hard Disk Sub- 
system. Featuring easy implementation, enhanced system interface 
cards, an extensive disk test package. The EZ-8X5 delivers a full 5, 10, 

or 20 megabytes. Dealer and Distributor inquiries are being accepted. 


Route 30 West 
Greengate Professional Building 


Greensburg, PA. 15601 


412/837-7255 


or call Toll Free 1-800/245-6908 


қ It’s What’ $ Inside That Counts. 
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Circie 24 on Inquiry card. 


In Conclusion 

Technology has come a long way 
from the days when real-time clocks 
were based on a heartbeat interrupt 
clocked from the power line. The 
ММ58167А real-time clock is a well- 
thought-out design which truly meets 
the market demand. Applications 
that once demanded expensive hard- 
ware/software solutions are now 
satisfied by low-cost LSI hardware. 

National Semiconductor has long 
had the reputation of being a leader in 
semiconductor innovation, and I 
believe the company has justified that 
reputation with the ММ58167А. 


Next Month: 

The high technology of video- 
image storage has been promising to 
benefit the computer industry. In 
June, ПІ let you in on how to reap 
this benefit with a computer control- 
ler for the Pioneer VP-1000 Laserdisc 
video player. № 
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To receive a complete list of Ciarcia's | 


Circuit Cellar project kits available from the 


Micromint, circle 100 on tht 
T > у card at the i 


P reader-service 
back of the magazine. 


The Link" from Panasonic. 
The portable computer that lets your customers take the 
advantages of an office computer anywhere they go. 


The Link. to work for him 
It's the next from any tele- 
major business phone booth. He 


LIE Lb oL, 


tool because it's a 
full-logic computer A» ! ratings and in- 
that's fully portable. “ине teiephone modem ^.  ventory, trace 

By itself, it can perform a wide shipments, enter orders, make 
variety of sophisticated comput- bids and estimates, and much 
er functions because it can store more. So The Link can make him 
4K bytes of information. Equally and his office computer much 
important, it can link you to the more productive. 
information and brainpower of By adding the microprinter, 
your main office computer — the salesman gets hard copies of 
wherever you go. You can program information right on the spot —an 
in Microsoft Basic® Yet it's easy to instant record of his transactions. 
operate, even if you've never By adding the TV adapter, 
worked with a computer before. he can display information and 

Imagine. Using just The Link, 8-соіог charts оп any color TV 
anyone in the field, the plant or on 
the sales floor — like salesmen, 
managers, engineers or retailers — 
can now answer questions that 
used to mean a trip back to the 
office. A sales engineer, for 
example, types data into The Link 
and gets detailed product infor- 
mation and specs on the spot. 

And The Link is part of an 
entire computer system: By 
adding different optional com- 
ponents, you can create what- 
ever kind of computer you need. 
Wherever you need it. 

By adding the telephone 
modem, for example, a salesman 
can put his company's main 
office computer or a data bank 


can check credit 


Display information snd charts with the T V adapter. 
screen. So he can use data from 
his office computer to develop 
a sales presentation in a motel 
room. And show it on a client's 
video monitor the next day. 

If the salesman needs to 
work with a bigger program and 


The Link. It will change theway the world uses computers. 


Circle 328 on inquiry card. 


more memory, other optional 
components increase The Link's 
capacity to 52K RAM plus 64K 
ROM. That's more than many 
desktop computers. 

The Link measures only 
9" x 4", weighs only 21 ounces, 


Take The Link end allits oe anywhere 
in Hs sim attach cose. 
and runs on AC or rechargeable 
batteries. 

And it costs only $600.00* 
That's amazingly small when you 
realize the big change it could 
make in the way you do business. 


*Manufacturcr s suggested price 


DEALER INQUIRIES INVITED 
Ралазотс Company, Portable Computers 
One Рапазопю Way. Secaucus, N.J, 07094 
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Six Personal 
Computers from Japan 


А comparative review of the BMC 1800, the Canon CX-1, the 


Hitachi MB-6890, the NEC PC-8001A, the Fujitsu FM-8, and the 
Systems Formulate Corporation Bubcom80 


Do you want a Japanese computer? 
Before you answer too hastily, think 
back a few years. 

The trend setters who bought 
Toyota automobiles when they first 
appeared in the United States in the 
late 1960s got a great deal of bemused 
attention from their neighbors. The 
neighbors maundered about spare 
parts, Detroit styling, and horse- 
power, but the Toyota owners just 
smiled. They knew they were getting 
a low-cost car that was reliable and 
met their needs at a time when the 
domestic companies did not care to 
address that particular set of needs. 

Today, of course, American 
motorists rush to buy Japanese cars 
while Detroit automakers, scratching 
their heads and wondering what went 
wrong, scramble to imitate the vir- 
tues of the Japanese imports. And in 
other industries in which Americans 
have heretofore led the world, pun- 
dits and xenophobes alike аге 
stridently warning, “Тһе Japanese'll 
getcha if ya don't watch out!" Many 
steel companies and electronics firms 
are beginning to feel the uncomfor- 
table heat of Japanese competition. 


Christopher P. Kocher 
4233 Baltimore Ave. 
Philadelphia, PA 19104 


Michael Keith 
D-46 Abbington Dr. 
Hightstown, NJ 08520 


What about personal computers? A 
few Japanese firms have started sell- 
ing “Americanized” versions of their 
computers, and a few others plan to 
start. Will the Japanese take over 
again? 

Our crystal ball is no better than 
anyone else’s, but we would like to 
help you decide for yourself, In this 
article, we evaluate and compare six 
Japanese personal computers: the 
BMC if800, the Canon CX-1, the 
Fujitsu FM-8, the Hitachi МВ-6890, 
the NEC PC-8001A, and the Systems 
Formulate Corporation Bubcom80. 
Some of them are already being sold 
here; some are in the process of being 
adapted for the American market; 
and some may never be sold here. 

Of course, there is no one best 
computer, just as there is no single 


typical computer user. Each com- 
puter represents a design team's at- 
tempt to assemble a set of features 
that will appeal to a variety of users. 
How you rank a computer depends 
very much on what you plan to do 
with it. We will try to give as com- 
plete a picture of each machine as we 
can; you must supply the ranking. 

Since the computers examined here 
are in various stages of adaptation, it 
would not be fair to rate the docu- 
mentation of all the machines on the 
same scale. While some machines 
came with complete instruction man- 
uals in English, others came with in- 
structions written only in Japanese or 
with what were obviously first drafts 
of translations. 

Moreover, since we had a limited 
time in which to examine a large 
number of very complicated ma- 
chines, we had to concentrate on 
what is most salient: features that are 
conspicuously excellent, egregiously 
awful, or strikingly unique. We un- 
doubtedly missed many subtleties of 
each machine. If this gives a mislead- 
ing picture of any computer, we 
apologize. 
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Photo 1: The ВМС #800 computer. Shown here is the basic 
machine consisting of a keyboard/processor module, two 
floppy-disk drives, a color video monitor, and a unique built-in 
printer. Notice the 10 "super-function" keys along the bottom of 
the display screen. These are fully programmable function keys 
that can be used for menu selection or other forms of interaction 


Photo 2: [nside the keyboard unit of the if800. The built-in 
printer mechanism is clearly visible. The printer can operate as 
either friction-feed or tractor-feed, and produces a high-quality 
dot-matrix output. 


Photographs accompanying Ihis article, except photo 6. were taken by Paul 


іп programs. 


Avis, photographer, and Paulina Elkin, stylist. 


The prize for the most computer in 
the smallest package goes to the if800 
Model 20 computer, manufactured 
by the Oki Electric Company of 
Japan. But since it is marketed in this 
country by BMC Computer Corpora- 
tion (which has its office in Carson, 
California—the abbreviation stands for 
Business Machines Corporation), we 
refer to it as a BMC product to avoid 
confusion. Although it is billed as a 
personal computer, it will receive 
much consideration as a small-busi- 
ness computer because it has high- 
resolution color graphics, support for 
Digital Research's CP/M operating 
system, a built-in printer and floppy- 
disk drives, and a very high-level 
BASIC language all as standard 
equipment. 


BMC if800 


Hardware Overview 

The basic if800, shown in photo 1, 
consists of two pieces, one mounted 
above the other. One module con- 
tains the processor circuitry, the key- 
board, and the printer; the other 
module contains the video-display 
screen and two 5%-inch floppy-disk 
drives. The two modules аге con- 
nected by two cables, one for the 
monitor and one for the disk drives. 
The combined system is sufficiently 
compact to fit well on even the most 
crowded table. 


Keyboard 

The 98-key keyboard is very solid 
and has a nice typing feel. In addition 
to tactile feedback, you receive audio 
feedback with every key depression 


in the form of a faint click from the 
speaker under the keyboard. If a key 
is held down for more than a second, 
it automatically repeats the typing of 
its character, along with audio feed- 
back. 

The 98 keys are separated into 
several groups: a typewriter-key- 
board section, 10 program-assignable 
function keys, 8 editing keys, a 
numeric keypad, and several special 
keys. The special keys include keys 
for setting tabs, a CAN (cancel) key 
(which erases the line currently being 
typed), and three keys for controlling 
the printer. The typewriter section 
also has a GRAPH key (for accessing 
a set of special graphics characters, 
such as card symbols and line- 
drawing characters) and a COMD 
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At a Glance 


Name 
BMC #800 (Model 20) 


Distributor 

BMC Computer Corporation 
B60 East Walnut St. 
Carson, CA 90746 

[213] 323-2600 


Dimensions [inches] 
19% by 20 by 26% 


Microprocessor 
280, 8-bit 


Size of User Memory 
64K bytes 


Number of Keys 
98 


Number of Function Keys 
20 


Bullt-In Hardware 
Dot-matrx printer: two 54-inch Порру- 
dsk drives; color video monitor 


Standard Interfaces 

R$-232C [08-25]; kght реп; monochrome 
video monitor; RGB color monitor; audio- 
Cassette tape 


Optional Interfaces 
8-ткһ floppy-disk drives; parallel /О port; 
IEEE-488 bus: A/D. DIA converters 


Expanslon Sockets 


Character Sets 
Roman, katakana. graphics 


Graphics/Cotor Resolution 
640 by 200 


Number of Colors 
8 


Other Features 
Time-of-day clock with battery, speaker 
with music sublanguage 


Price 
$7950 [whole system) 


key that allows single-keystroke ac- 
cess to various BASIC keywords. 
When the PRINT key is depressed, 
everything that appears on the 
display screen is printed by the built- 
in printer, А small LED (light- 
emitting diode) on the keytop in- 
dicates whether the computer is in 
print mode. For example, to get a 
program listing, merely hit the 


PRINT key, type LIST, and hit 
RETURN, and you have instant hard 
copy. А separate HARD COPY key 
can be used to dump the current 
screen image (text and/or graphics) to 
the printer. 

It also has a KANA key, which the 
manual says allows access to Japanese 
katakana characters. However, in the 
American unit, the key has been dis- 
abled with a metal spacer. (See the 
text box "Japanese Character Sets.") 


Built-in Printer 

The if800's self-contained printer is 
conveniently placed behind the key- 
board so that the paper comes out in 
the same direction as it does in an or- 
dinary typewriter. The dot-matrix 
printer uses a wire-impact mechanism 
and a regular typewriter ribbon, and 
has both friction- and tractor-feed 
mechanisms. Its printing speed is 80 
cps (characters per second), and the 
print quality is excellent (almost good 
enough to conceal the dot-matrix 
printing method). The only short- 
coming we noticed is that in dumping 
a screen image (as opposed to regular 
character-by-character text printing) 
the scan lines are spread quite far 
apart in the printed image, making 
text or detailed graphics difficult to 
read. We hope this is only a software 
limitation. 


What's Inside? 

Photo 2 gives an inside view of the 
keyboard/processor module, where 
various components of the computer 
are visible. The cover lifts off easily 
for access to the insides. The key- 
board sits on top of the main printed- 
circuit board, which contains the 
microprocessor (a Z80A running at 4 
megahertz [MHz]) memory, and 
support circuitry, as well as a small 
speaker for audio output. The Кеу- 
board assembly is all metal, provid- 
ing a degree of electromagnetic 
shielding for the main circuit board. 

Also inside the case is a real-time- 
clock chip that can be read by soft- 
ware. We were surprised at one fea- 
ture of the time-of-day clock: the first 
time we plugged in the if800 and ran 


Japanese 


Character 


Sets 


Japanese, unlike most languages, 
has four separate writing systems, 
and it is not unusual to see ail of them 
on one page. 

Kanji characters are pictographs 
taken from Chinese. One character 
represents one word or concept. Kan- 
ji characters are used to represent 
roots of nouns or verbs. 

The hiragana and katakana 
systems are syllabaries in which one 
character represents one consonant- 
vowel pair. Hiragana characters, full 
of graceful but tiny curlicues, are 
considered easier to read and are used 
in most text to indicate inflectional 
endings and to spell out words that 
are uniquely Japanese. Katakana 
characters represent exactly the same 
syllables as the hiragana but are more 
angular. They are used for children's 
books, official documents, and trans- 
iterating foreign words, especially 
foreign technical terms. 

The Roman alphabet is used for 
such things as computer commands, 
in large part due to the ubiquity of 
Western computer-language systems. 

Most of the Japanese persona! 
computers reviewed here offer a 
Roman-alphabet keyboard with 
some sort of locking shift key that 
allows the same keys to be used for 
katakana as well. Generally, a few 
very common kanji characters are 
thrown in as graphics keys (the pic- 
tographs for “date” and “time,” for 
example), but the hiragana characters 
require resolution beyond the 
capability of most noninterlaced 
video displays. 

If you think about it, the Japanese 
character sets might explain much of 
the feverish technological develop- 
ment in certain segments of the 
Japanese electronics industry—like 
the work on very dense read-only 
memories, The Japanese require great 
amounts of memory just in character 
generators to form the complex kanji 
characters. 
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Japanese Computers 


one of the demonstration programs, 
the system showed the correct time! 
A little hunting inside the unit re- 
vealed a nickel-cadmium battery that 
keeps the clock chip going when the 
computer is unplugged or turned off. 


Connecting to the World 

Near the rear of the keyboard/pro- 
cessor module are five slots for 
peripheral-device-controller circuit 
cards. Two of these slots are occupied 
by controller cards for the color video 
display and the two floppy-disk 
drives, Many other optional inter- 
faces are available, including a con- 
troller for 8-inch floppy-disk drives, a 
Centronics-compatible parallel 
printer port, an IEEE-488 interface 
(an Institute of Electrical and Elec- 
tronics Engineers standard connec- 
tion scheme), A/D (analog-to-digital) 
and D/A  (digital-to-analog) con- 
verters, and additional RS-232C 
serial І/О (input/output) ports. 

The keyboard/processor module 
has other switches and connection 
points. Built into its right side are a 
DB-25S connector for RS-232C serial 
communication and DIN (Deutsche 
Industrie Norm) connectors for a 
light pen, a black-and-white 
composite-video monitor, and an 
audio-cassette recorder. On the left 
side are two push-button switches 
that reset the system. The first but- 
ton, labeled IPL (Initial Program 
Loader), is a "hard" reset that restarts 
the system in its power-up state, 
whereas the second button, NMI 
(Non-Maskable Interrupt), is a "soft" 
reset that returns you to the BASIC or 
CP/M command level (if possible). 
The NMI button is useful for aborting 
execution of a program in an infinite 
loop or some other “hung” state 
(when Control-C may not work), 


Photo 3: А sample display from the if800, illustrating some of the graphics 
primitive operators, Most of the picture was produced using LINE commands to 
draw polygonal outlines followed by PAINT commands to fill the polygons. 


Display Module 

The top module of the if800 houses 
the standard color video monitor, 
which provides a high-resolution (640 
dots horizontally by 200 dots ver- 
tically) eight-color display. Charac- 


Photo 4: Ал example of “dithering” оп the if800. Even though only eight colors are 
available, by juxtaposing dots of different colors in different combinations, many 
different, apparently solid, colors can be displayed. This technique can also be | | : 
used on the Fujitsu and Bubcom computers. ters can be displayed in two sizes and 

in various screen formats (80 or 40 


characters by 20 or 25 rows). 
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A unique feature of the 1800 is the 
group of 10 "super-function" keys 
that are located on the video-monitor 
module, just below the display 
screen, These 10 keys duplicate the 
functions of the 10 function keys on 
the keyboard. Thus, they can be used 
under program control to produce 
any desired response. Their location 
makes it easy for an inexperienced 
user to select an item from a menu 
simply by pressing the function key 
just below the item shown on the 
screen. This would be especially use- 
ful in combination with a light pen 
because a program could be written 
that never required you to type on the 
main keyboard. You would just have 
to use the super-function keys. 

Just to the right of the display 
screen are the two 5%4-inch two-sided 
double-density floppy-disk drives. 
Each floppy disk can store 280k 
(280,000) bytes. 


Overview of Software 

The two major software packages 
that came with our if800 computer 
were Oki BASIC, a Microsoft prod- 
uct, and a version of the CP/M 
operating system. In addition, several 
demonstration programs that run 
under each were provided. 

Oki BASIC is a very high-level im- 
plementation of the BASIC language 
that fully exploits the hardware of the 
1800. For example, many of the 
special functions on the keyboard 
(such as TAB, DEL [delete], CAN, 
and the function keys) are supported, 
as well as the COMD key, which 
allows single-keystroke typing of 
commonly used BASIC commands. 
Most of the peripheral devices can be 
directly controlled from BASIC, in- 
cluding both disk drives, the printer, 
the onboard speaker, the light pen, 
the clock and calendar, and RS-232C 
ports. 

Each peripheral device is supported 
by a whole array of BASIC key- 
words. An example of a device- 
control keyword is ON COM 
GOSUB, which allows a program to 
be interrupted by data arriving at the 
RS-232C port. A subroutine call is 
performed when a signal is detected 


on the port. This in effect allows for 
interrupt processing—usually re- 
served for assembly-language pro- 
grammers—entirely within BASIC. 


Displaying Graphics 

Because the if800 contains a high- 
resolution color display, you might 
expect good graphics support from 
BASIC. We were not disappointed; 
many high-level keywords are avail- 
able for manipulating the graphics 
screen, Primitive operators for draw- 
ing are available for creating images, 
including CIRCLE, LINE (which in- 
cludes the capability of drawing rect- 
angles), and POINT. In addition, a 
graphics macroinstruction facility 
called GML (Graphics Macro Lan- 


Each computer 
represents a design 
team's attempt to 

assemble a set of 
features that will 
appeal to a variety of 
users. 


guage) is built into Oki BASIC. This 
is used by defining a BASIC character 
string consisting of GML commands, 
which appear mostly as a single letter 
followed by a single numeral. Typical 
GML commands are: 


Un—Move cursor up n pixels 
(there are corresponding 
commands for other 
directions) 

Cn—Set color to n 

Sn—Set scale factor to n 

Xstring—Execute a previously de- 

fined GML string 


To execute a GML command, the 
statement DRAW string or string- 
variable is issued. One GML string 
can call another GML string, thus 
providing a nested-macro facility. 
Consequently, small detailed objects 
(such as game pieces or special sym- 
bols) can be compactly described and 
drawn with a single command. 


Another facility for describing de- 
tailed graphics images is the DEF 
CHR$ statement in BASIC, which re- 
defines any of the characters in the 
character set. Note, however, that 
characters can be only two colors 
(foreground and background), 
whereas GML commands can draw 
images with multiple colors. 

Another interesting BASIC key- 
word is PAINT. A PAINT statement 
fills in the area starting at specified 
Cartesian coordinates and bounded 
by a specified border color with a 
specified fill color. The area bound- 
ary can be any complex shape bound- 
ed by any color (which need not be 
the same as the drawing color). If the - 
boundary is very large and complex, 
an OUT OF MEMORY error may 
result, since a recursive algorithm 
utilizing a stack is used to process a 
PAINT command. This command, 
combined with the geometric com- 
mands, can be used to easily create 
graphics displays using filled 
polygons, A sample picture drawn by 
one of the authors is shown in photo 
3. This was drawn entirely by a small 
BASIC program (containing a lot of 
DATA statements!). 

The high horizontal resolution (640 
dots across) allows use of a standard 
trick in computer graphics that can 
effectively provide many more than 
eight colors. This technique is called 
dithering and depends on the follow- 
ing effect: if we draw a horizontal line 
consisting of alternating blue and red 
pixels, our eyes will area-average the 
pixels and perceive the line as a solid 
line of a color somewhere between 
blue and red. By using different com- 
binations and mixtures of the eight 
available colors, a whole array of dif- 
ferent, apparently solid, colors can be 
displayed. Photo 4 shows a display 
created using this technique. Unfortu- 
nately, the BASIC PAINT keyword 
does not support filling with dither 
patterns, but someone will eventually 
write such a routine for (һе 1800, 
Even more impressive graphics will 
then be possible. 

The eight-color display can be 
thought of as three overlaid planes of 
red, green, and blue pixels. It is possi- 
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ble in software to choose whether one 
or several of these planes are to be 
displayed at any time, This could be 
used, for example, to allow superim- 
posing a grid over an image in an ar- 
chitectural application program. The 
grid could be instantly displayed or 
removed at the touch of a key. 


Musical Possibilities 

А set of commands is also available 
for making single-voice musical melo- 
dies through the onboard speaker. 
Another sublanguage called MML 
(Music Macro Language) is used. À 
BASIC string is defined containing 
MML commands, which include 
commands for specifying pitches, oc- 
taves, timbres, and rests. To play the 
melody, the statement PLAY string is 
executed. 


Minor Gripes 

We noted only a few minor prob- 
lems with the if800. When program- 
ming in BASIC, the keyboard pro- 
duces uppercase letters in the normal 
mode, To get lowercase letters, the 
SHIFT key must be used. There is no 
shift-lock or lowercase-lock key, and 
there does not seem to be any way to 
reverse this behavior to the behavior 
most people expect (no shift =lower- 
case, shift=uppercase). This is fine 
for most programming, but if you 
have to type a lot of text (for exam- 
ple, in entering program instructions 
into the source file), it becomes an- 
noying. The lowercase characters 
that have descenders are somewhat 
inelegant, as well; this is because of 
the. small character matrix (8 by 8 
dots), 


Other Observations 

In addition to Oki BASIC, we 
tested a 64K-byte version of CP/M. 
Since CP/M is widely known, we 
shall mention only a few unique fea- 
tures of the BMC version. First, a 
library of graphics routines that can 
be called from Microsoft's MBASIC is 
available. This allows utilizing most 
of the Oki BASIC graphics primitives 
(LINE, CIRCLE, PAINT, etc., but not 
GML commands) from MBASIC. In 


fact, the CP/M graphics library 
seems to execute these commands 
slightly faster than Oki BASIC. 

A version of Wordstar, the popular 
word processor from Micropro Inter- 
national, was also supplied. Overall 
it works quite well, with most of the 
special features (such as boldface, un- 
derlining, and text justification) sup- 
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Photo 5: The Canon CX-1 computer. АП the parts of the basic machine (keyboard, 


ported by the if800's built-in printer. 
Features not supported include multi- 
ple text sizes and proportional spac- 
ing, since the if800 printer cannot per- 
form these functions. Also of interest 
is the fact that Micropro is said to be 
working on a color version for the 
i£800, which will utilize the color 
capability of the video display. 


ы. “ы 


processor, two disk drives, and green video-display screen) are contained within a 


single molded plastic case. 


Canon CX-1 


The CX-1 computer is being 
presented in the marketplace mainly 
as a business computer, partly 
because of its one-piece construction 
and its monochrome green display 
screen, which make it quite at home 
in an office setting. The documenta- 
tion is well suited for use by inex- 
perienced office workers. It is being 
marketed in this country by Canon 
U.S.A. Inc., which has its main office 
in Lake Success, New York. 


Hardware Overview 

The basic parts of the CX-1 com- 
puter—the keyboard, processor, 
memory, video display, and two 
floppy-disk drives—are housed in a 
single cabinet measuring 53 by 64 by 
33 cm (21 by 25 by 13 inches), shown 
in photo 5. This single-piece design 
has both advantages and disadvan- 
tages. Ап advantage is that there are 
no connecting cables to break or wear 
out, À disadvantage is that the unit 
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takes up а lot of desk space and is 
quite heavy; it weighs 25 kg (55 
pounds), 


Keyboard Characteristics 

The CX-1's keyboard has 84 keys. 
In addition to the normal typewriter 
keys, it includes a numeric keypad, 
several command keys (SHIFT 
LOCK, UC, CTRL [Control], CAN, 
and ESC [Escape], several editing 
keys (four cursor-control arrows, 
HOME, INS [insert], and DEL), two 
mode-select keys (PROG and OPE), 
and a HLT (halt) key. 

Among the command keys are 
both a SHIFT LOCK key (which acts 
like a typewriter shift lock in that 
both alphabetic and numeric/symbol 
keys are locked in the shifted posi- 
tion) and a UC key (for “uppercase,” 
which shift-locks only the alphabetic 
keys). The unfamiliar mode-select 
keys are used when programming in 
BASIC to switch between program- 
ming and operating modes (this will 
be explained later). 

The HLT key is used to put the 
computer into a "pause" state. The 
computer will suspend whatever it is 
doing and display a special prompt 
character to show that it is in the 
pause state. You can then either con- 
tinue or abort the current process. If 
this is done during execution of a 
BASIC program, variables can be ex- 
amined in the pause state. This is very 
useful for debugging programs. 

Another unfamiliar key is the large 
one labeled START on the right side 
of the keyboard. This key usually 
seems to work just like the RETURN 
key. It is labeled START because of 
the feature of Canon's BASIC inter- 
preter that allows you to run a pro- 
gram by just hitting START in the 
"OPE" mode (rather than having to 
type "RUN" and then hit the 
RETURN key). 

One notable omission from the 
keyboard is a REPEAT key (or a pro- 
vision for automatic repetition of 
characters from all the keys). This is 
especially annoying when you are 
using the cursor-movement keys, as 
in editing; you have to keep jabbing 


away at the keyboard to keep the cur- 
sor moving. A REPEAT key would 
eliminate much of this tedium. 


Other Hardware Features 

The 12-inch green monochrome 
video-display screen sits over the key- 
board. The display format is 24 rows 


Photo 6: The CX-I display, show- 


ing the dual-intensity (or 
"boldface") capability. Characters 
can be displayed in two different in- 
tensities on the CRT (cathode-ray 
tube), Also, notice the clock display 
in the upper right-hand corner, This 
display {which can be either real 
time or elapsed time from some 
event) is automatically refreshed 
every second by the operating 
system. Photo by the authors. 


of 80 characters, and the overall 
display quality is excellent. One rare 
feature of the CX-1 is its ability to 
display characters on the screen in 
two different levels of brightness (sort 
of an electronic boldface). Photo 6 
shows an example of this dual- 
intensity display, along with the com- 
plete character set. The СХ-1 is ап en- 
tirely character-oriented machine; 
these characters are all that can be 
displayed on the screen. There are no 
user-definable characters or any 
mechanism for displaying bit-mapped 
graphics. 

A unique feature of the CX-1 is a 
constant display of the time from the 
internal time-of-day clock; this 
always appears in the upper right- 
hand corner of the video screen. 


To the right of the screen are two 
5%-inch floppy-disk drives. Each one 
has a capacity of 320k bytes per disk. 
The operating system has a software 
door-lock function that prevents an 
absentminded user from opening the 
drive doors when the read/write head 
is engaged. 

In the rear of the case are jacks for 
two optional additional disk drives, 
an optional light pen, three RS-232C 
serial ports, and three Centronics- 
compatible parallel ports. 


Software: Operating System 

The Canon computer і built 
around an 8-bit 6809 microprocessor 
and runs an operating system called 
MCX ("Monitor program for CX-1"), 
which is both powerful and uncon- 
ventional, It is a very “mode- 
oriented” system; that is, you 
perceive the system as operating in 
various modes, each identified by a 
different prompt character. Operat- 
ing modes, and their prompt charac- 
ters, include: 


02 MCX command mode 
$ BASIC operating mode 
% BASIC programming mode 
@ Pause mode 
Editor 


You can switch modes by various 
commands or keystrokes, Commands 
are not always obvious or consistent, 
however. For example, to switch 
from BASIC programming mode to 
operating mode, you must press the 
OPE key {whereupon a small LED on 
the OPE key lights up), To switch 
back, however, you must press 
PROG and then hit the RETURN key. 

Another unconventional charac- 
teristic of the MCX operating system 
is that all user typing appears on the 
bottom two lines of the screen. There- 
fore it has no screen editing, and even 
the method of entering and editing a 
BASIC program takes some getting 
used to. When a BASIC statement is 
entered, it first appears on the 
twenty-third line of the screen, near 
the bottom. When the RETURN key 
is typed, the statement jumps to the 
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(1a) 

FAC{x) = x mod 1 (i.e., the fractional part of x) 

FIX(x,n) = value of x rounded off to п decimal places 
MOD(x,n) = x MOD п (i.e.. remainder when dividing x by n) 


At a Glance 


Name 
| Canon CX-I MAX(x1,x2,...,xn) Highest valued member of a set of numbers 
MIN(x1,x2,...,. xn) Lowest valued member of a set of numbers 
Distributor 
Canon U.S.A, Inc. 
One Canon Ріаға 
Lake Success, NY 11042 
{516} 488-6700 


(15) 
СХ-1 Function Microsoft Equivalent 


ASCS 
CHR$ 
STR$ 


Table 1: Handy arithmetic functions available under Canon CX-1 BASIC (1a), and 
string functions that are incompatibly named for conversion from Microsoft BASIC 


Dimensions (Inches) 
13 by 20% Бу 25% 


CHR$ 
STR$ 
MIDS 
Microprocessor 
6809, 8-bit 


Size of User Memory 
64K bytes 


Number of Keys 

84 

Number of Function Keys 
0 


Standard interfaces 
Light pen; R5-232C [08-25]; printer; more 
disks 


Expansion Sockets 
Character Sets 
Roman, graphics, boldface 


Graphics/Color Resolution 
None 


Number of Colors 
2 


Other Features 
Alphanumeric ine labels; other FORTRAN- 
like features in BASIC 


Price 
$4995 [whole system] 


main part of the display and reap- 
pears at the correct place in the pro- 
gram, Similarly, to change а BASIC 
statement, you must first pull it down 
to the twenty-third line (via an 
editing command), edit it, and then 
reinsert it into the program. 

MCX acts like CP/M in that when 
it encounters an unrecognized com- 
mand, it searches the disk to try to 
find a BASIC or command file by that 
name to execute, The MCX operating 
system seems to read from and write 
to the system disk more frequently 
than most systems; this slows down 


(1b). 


the operation of many commands. 
We were surprised that the system ac- 
cesses the disk during certain phases 
of operation—for instance, every 
time the BASIC program in memory 
is edited and run (the disk access 


The Canon CX-1 's 
one-piece construction 
and its monochrome 
green display screen 
make It quite at 
home in an 
office setting. 


cornes after you type the RUN com- 
mand). 

Another feature of the MCX oper- 
ating system is the SECURE com- 
mand, which allows you to cause a 
BASIC program file on disk to 
assume the "secured" state. А secured 
file can only be executed, not listed. 
This provides a modicum of software 
protection, since it prevents un- 
authorized users from reading the 
source code, When a file is secured, a 
six-character password is requested. 
Only by correctly reiterating this 
password can a file be unsecured, 


Software: BASIC Interpreter 
The most important subsystem of 
MCX is Canon CX-1 BASIC. This in- 


teresting dialect of BASIC contains 
certain features seemingly borrowed 
from FORTRAN. This version of 
BASIC uses type declarations akin to 
those іп FORTRAN, the double 
asterisk (“++”) for exponentiation, 
FORMAT statements, and an inter- 
esting form of subprogram linkage. 
Perhaps the most attractive feature of 
CX-1 BASIC is its ability to use 
alphabetic labels for program lines, 
Here is a sample program іп СХ-1 
BASIC: 


10 FOR I=1 TO 100 

20 N=N+I 

30 IF М> 2000 GOTO [FINIS] 
40 NEXT I 

50 [FINIS] PRINT I: END 


Notice that each line still has a line 
number, as in ordinary BASIC, but it 
can also have a label in brackets after 
the line number. This label can be ref- 
erenced in GOTO, GOSUB, and IF... 
GOTO statements. 

Another unique feature of CX-1 
BASIC is its CALL statement, which 
allows an executing BASIC program 
in memory to call a BASIC program 
on disk as a subroutine. Upon en- 
countering a CALL, the operating 
system searches for and loads the 
called program into memory, exe- 
cutes it, and then returns contro! to 
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the original calling program. Values 
of variables can be passed between 
programs by declaring them with a 
PARAM statement in the called pro- 
gram. It is possible in this way to 
have many BASIC routines in mem- 
ory at once (assuming they all fit, of 
course). 

This powerful capability allows the 
programmer to write structured, 
modular programs. Libraries of com- 
monly used Canon-BASIC routines 
can be developed and tested in- 
dividually, These routines can then 
be used by other programs or exe- 
cuted sequentially to form new, more 
complex programs. 

Also, it has a built-in XREF сот- 
mand, which provides a cross-refer- 
ence listing of a BASIC program, list- 
ing all variables and the lines in which 
they occur. To our knowledge, this is 
the only BASIC interpreter that 
comes with this command built in. 

CX-1 BASIC contains several un- 
usual and useful functions, such as 
the arithmetic functions shown in 
table 1а. Two other unique keywords 
аге ЗАУЕСКТ% and LOADCRT 96, 
which save and recall the current 
video-screen image as a 1920-byte 
disk record. 

One last observation about CX-1 
BASIC: some of the string functions 
have nonstandard names compared 
to almost all other versions of BASIC 
(certainly the Microsoft-derived 
varieties). Some examples of these are 
shown in table 1b. This can be quite 
confusing at first to an experienced 
BASIC user. It also complicates the 
conversion of programs to or from 


other versions of BASIC. 


Other Software 

In addition to the BASIC language, 
several other important subsystems 
of MCX come as standard equipment 
with the computer, including a line- 
oriented text editor (similar to the 
familiar ED of CP/M) and a 6809 as- 
sembler and debugger. Finally, it also 
has a text formatter called CROFF 
(Canon's version of Unix' s МКОЕЕ?) 
that, unfortunately, we were not able 
to test. 


Photo 7: NEC's PC-8001A together with the color monitor, PC-8012 МО unit, апа 


PC-8032 dual floppy-disk drive. 


NEC PC-8001 A 


The Nippon Electric Company 
(NEC) PC-8001A, shown in photo 7, 
is a version of the РС-8001 that has 
been adapted for the American 
market. (We previously reviewed the 
original unit as it was sold in Japan; 
see our article "The NEC PC-8001: À 
New Japanese Personal Computer," 
January 1981 BYTE, page 72.) Аз you 
would expect, there are few dif- 
ferences. To avoid duplication, we 
shall concentrate on those differences 
and on the floppy-disk drives and 
I/O chassis, which we did not review 
last time. 

As closely as we can determine, the 
software for the PC-8001A is iden- 
tical to that of the PC-8001—both run 
Version 1.1 of N-BASIC, written for 


NEC by Microsoft. (On the unit we 
tested, there was one galling dif- 
ference; the cursor would not appear 
when the screen was in the 80- or 
72-characters-per-line mode, An NEC 
spokesman, however, assured us that 
this was due to a defect in the unit we 
were testing and is not a characteristic 
of the system.) 


Keyboard and Character Set 

The katakana characters available 
on the PC-8001 display have been re- 
placed by the Greek alphabet and a 
set of superscripts (see photo 8 on 
page 70). The keyboard, aside from 
the absence of kana legends on the 
keycaps, has only two differences. 
What was the Roman/katakana key 
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Photo 8: The NEC display. Katakana characters in the Japanese version have been 


replaced by Greek characters and superscripts in the American version. 


At a Glance 


Name 
NEC РС-8001 А 


Distributor 

NEC information Systems Inc. 
5 Militia Dr. 

Lexington, МА 02173 

БІ?) 862-3120 


Dimensions [Inches] 
34 by t6% by 1) 


Microprocessor 
иРО7ВОС-1 [8-bit. ZBO-compatible] 


Size of User Memory 
34K bytes 


Number of Keys 
82 


Number of Functlon Keys 
5 (shift yreids 10 functions) 


Standard interfaces 

RS-232C; audio-cassette tape; 
monochrome video monitor; RGB color 
moniter; printer; expansion bus 


Optional interfaces 
Fioppy-disk drives: VO chassis; cor 


munications subsystem (ВМ 3270. 3780. 


and HASP protocols) 


Expansion Sockets 
| [system bus) 


Character Sets 
Roman, Greek, superscripts, graphics 


Graphics/Color Resolution 
160 by 100; ВО by 25 
(character-oriented) 


Number of Colors 
H 


Other Features 
Time-of-day сіоск; beeper 


Prices 

Keyboard/processor $995 
RGB color monitor $995 
Dual fioppy-disk drive $995 
VO unit 5649 


on the 8001 is a much needed shift- 
lock key on the 8001А, and а 
duplicate "—" (minus) key in the 
8001s numeric keypad has been 
replaced by a locking "alternate char- 
acter set" (ie., Greek апа super- 
scripts) key on the 80014. 

Unfortunately, neither the alter- 
nate character set nor the graphics 
character set are indicated by legends 
on the keycaps—this makes them ex- 
tremely awkward to use. 1f you have 
forgotten which is the Greek 
"gamma" (y) key, for example, you 
have to open the instruction manual, 
turn to the keyboard diagram, locate 
the gamma key, count the number of 
keys to the edge of the keyboard in 
the diagram, count the same number 
of keys in from the edge of the actual 
keyboard, and finally press the key. 
While most of the other computers re- 
viewed here make you use this same 
sequence for graphic-character input, 
NEC forces you to do it for both 
graphics and Greek characters. Such 
a nuisance could and should be 
remedied, either by inscribing the 
alternative characters on the tops or 
fronts of the keys or by offering a set 
of stick-on labels for both alternative 
character sets. 


What's Inside? 

Inside the keyboard/ processor 
module, we found only two dif- 
ferences between the Japanese and 
American versions. The American 
version has a thick metal cover over 
the main printed-circuit board. This 
cover protects and stiffens the board 
underneath, but it was probably 
added as a shield to help the PC- 
8001A meet the Federal Communica- 
tions Commission's stringent RFI 
(radio-frequency interference) emis- 
sion limits. Also, the American ver- 
sion has more memory, 32K bytes, as 
standard equipment. (Because part of 
this memory is used for the display, 
up to 26,786 bytes are available to the 
read-only-memory-based BASIC in- 
terpreter for program and data stor- 
age, while 19,367 bytes are available 
to the disk BASIC system.) The NEC 
һРО780С-1 microprocessor, which is 
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practically identical to the Zilog 280, 
runs at 4 MHz. 

Judging from our experience with 
the Japanese version, the hardware is 
quite reliable. We have used our 
PC-8001 both as a computer and as a 
terminal almost daily for over a year 
and a half with no trouble. 

Qur only quibbles have been rela- 
tively minor. One is the location of 
the Reset button, which extends from 
the rear of the console. It is easily 
triggered by accident if you push the 
keyboard against books or a wall at 
the back of your desk. We eventually 
remedied this minor problem by 
hanging a large hex nut on the pro- 
truding button. Our other quibble is 
the RS-232C serial interface—instead 
of a standard DB-25S connector on 
the outside of the case, NEC provides 
only a DIP (dual-inline pin) socket 
hidden away in a relatively inacces- 
sible spot inside the case. NEC does 
sell an adapter cable with a DB-25, 
but the added expense should not be 
necessary. 

The size of the NEC keyboard/pro- == | e ЕЕ 
cessor module is attractively smal]: L——À—— = | — —= 
only 8.3 by 26 Бу 43 ст (3% by 10% Photo 9: The NEC PC-8012A I/O unit has seven slots for expansion and connectors on 
by 16% inches), hardly bigger than the back that can carry nonstandard voltages to the bus. 
just the keyboard. It is light enough 
to hold on your lap while you type, 
and it can easily be shoved to the side 
of your desk top when it's not in 
use—a definite advantage if your HE NAGEGAAN 
desk is crowded and doesn't really ыш 
һауе room for a computer. Моге- 
over, like most of the Japanese com- 
puters reviewed here, it can serve oe 
double duty either as a computer or 
as a remote terminal for a larger sys- 


РС- 8001А PC-BOO1A 
RAM RAM 


tem, 
8900 
| | 7FFF 
Peripherals and Expansion 
Of course, such a small chassis has SEE 
no room inside for expansion, but to 
і : РС-8001ҮА PC-8012A 
many users that is unimportant. For MASKED RAM 
ROM 
those who do wish to expand their T Kr AM 
systems, NEC sells the PC-8012A I/O ТЕРЕ 
unit shown in photo 9, а box that 
contains a power supply, 32K bytes apne MODE 0 MODE 1 MODE 2 


of RAM (random-access read/write 
memory), sockets for 2K bytes of 


PROM (programmable read-only Figure 1: The NEC PC-8001A can operate in any of three memory modes when the PC- 
memory), interrupt-control circuitry, 8012A МО unit is connected. 
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and an extension of the system bus 
(called the "mother bus") with seven 
36-pin slots for plug-in cards. One of 
these slots normally holds a floppy- 
disk interface card, and the PC-8031 
double disk drive can plug into the 
8012A. If you don't need the interface 
box, the disk drive can apparently be 
connected to the keyboard/processor 
module through another less widely 
advertised accessory, the РС-8033 
disk-interface unit. А second double 
disk unit, the PC-8032, can be daisy- 
chained to the 8031. 


Making the Connection 

NEC will win no industrial-design 
awards for this arrangement of the 
peripheral devices. Both the disk 
drive and the I/O unit are big and 
awkward, and the interconnecting 
cables provided with the units are too 
short to allow you much freedom in 
the way the boxes can be arranged on 
a flat surface. The expansion unit 
must sit about six inches behind the 
keyboard/processor. By straining the 
cable a bit, you can place the disk 
drive to either side of the keyboard. 
The combination of short, wide pe- 
ripherals and short cables largely 
negates the advantages of the 8001A's 
small size. 

Nor has the cabling arrangement 
been designed with an inexperienced 
or inept user in mind. Instead of 
separate connectors mounted firmly 
to the chassis, slots located in the 
chassis give access to edge connectors 
on the printed-circuit boards. The 
boards are recessed and slightly flexi- 
ble, and, since there is inevitably 
some play in their mountings, seating 
the connectors properly or unplug- 
ging them requires considerable fum- 
bling. 

Moreover, the connectors have not 
been "idiot-proofed"; they can be in- 
serted upside down about as easily as 
they can be inserted right side up. In- 
deed, the disk-unit-to-I/O-unit (8031 
to 8012A) cable almost begs to be in- 
serted upside down—an arrow on the 
connector that is supposed to indicate 
proper orientation is printed on the 
bottom of the connector, where it is 
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invisible when the connector is 


oriented correctly. 


Using Expanded Memory 

Three memory modes are available 
for using the additional memory in 
the I/O-expansion unit (see figure 1). 
In mode 0, none of it is used, while in 
mode 1, only the PROM in the I/O 
unit can be addressed, along with the 
32K bytes of RAM in the keyboard/ 
processor module. Іп mode 2, the 32K 
bytes of RAM in the 8012À are 
mapped into the memory-address 
space normally occupied by the 
BASIC-interpreter ROM, giving a full 
64K bytes of user memory, but no 
BASIC. NEC spokesmen say that 
CP/M is available for the PC-8001A; 
undoubtedly, it must run in mode 2, 
Up to four more 32K-byte banks of 
RAM can be installed in slots in the 
motherboard. Апу one of these banks 
can be swapped in address space with 
the main memory under software 
control, but no currently available 
software supports this. 


Judging from our 
experience with the 
Japanese version, the 
hardware of the NEC 
PC-8001 is quite 


reliable. 


Control-Line Versatility 

The bus structure of the 8012 ap- 
pears to be designed for either in- 
strumentation or process control. It 
looks like it could be easily interfaced 
to the IEEE-488 bus. It has separate 
lines for eight levels of interrupts, and 
an 8214 interrupt-control chip is an 
integral part of the unit, Also in- 
cluded is a 600-hertz (Hz) real-time 
clock that can be used to generate an 
interrupt every 1.67 milliseconds 
(ms); during such an interval, the 
microprocessor could poll or service 
many more than eight devices. 

In addition to the address, data, 
control, and interrupt lines, the sys- 
tem bus has six undefined lines, plus 


two sets of lines that can carry 
voltages input through a set of con- 
nectors at the rear of the chassis. 
These features make the bus partic- 
ularly convenient to those wishing to 
build homebrew interfaces, even to 
systems requiring voltages other than 
the standard +5 volts (V) and 
+12 У. 


Floppy-Disk System 

While, as we noted above, the dual 
floppy-disk drives take up a lot of 
real estate on your desk because they 
are mounted side by side, horizontal- 
ly, they do hold a lot of data. The 
soft-sectored 54-inch disks аге for- 
matted for 256 bytes per sector, 16 
sectors per track, with 35 tracks per 
disk (34 user-accessible), for a total of 
139k bytes per disk, although the disk 
directory won't allow a lot of small 
files, The cabinet is made of the same 
sturdy metal as the 8012 I/O unit, 
and, in addition to the clasp that 
snaps the drive doors open and shut, 
each drive has a separate lever that 
can be used to lock it shut. 

The disk-drive unit is also "in- 
telligent" —a separate controller 
within the drive unit does some of the 
work associated with storing data on 
a disk; the unburdened main pro- 
cessor just passes data through an 
I/O port. This is probably the reason 
for the major peculiarity of the NEC 
disk-access software. 

In most disk BASICS, you just slide 
a disk into drive number 2 and type 
LOAD “2:filename” and the file 
loads. If you try that with the PC- 
8001A, you will get the error message 
"Disk Not Mounted" —you must type 
MOUNT 2 before you can use the 
disk. When you are done with the 
data on the disk, you must similarly 
type REMOVE 2 before removing the 
disk; if you insert another disk in the 
same drive, you must MOUNT it as 
well. These commands are necessary 
because the microprocessor works 
with a copy of the disk's file- 
allocation table that it reads into user 
memory when it executes the 
MOUNT command, The disk's copy 
of this table is not updated until the 


The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 

the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ultimate in performance and flexibility 
in advanced micro systems. 

Ultimate performance. The dpc-186 is the most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at 128 К (compared to the 2-805 64 К), and 
is expandable to ] megabyte. And the dpc-186 is fully compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as future needs develop, without sacrificing any of your 
extensive hardware and software investment. 


World's best multiprocessor system. The DISCOVERY system pro- 
vides separate processors and memory for each of its 16 users. It offers 
full CP/M"and CP/M-86"compatibility, interprocessor communication, 
and shared and private files. Each user can take advantage of shared 
peripherals and cross submitting of tasks between processors. The system 
is controlled by a unique, two board dpc-280 service processor and 
dpc/os distributed processing operating system. 

By the boord or by the system. The DISCOVERY multiprocessor is 
ready For immediate delivery as a complete system, as processor boards, 
and everything in between. It offers exclusive technology in multipro- 
cessing, yet is fully compatible with existing standards including CP/M 
and 5-100. It is quite simply unmatched in performance, capabilities 

and offers a far greater degree of flexibility. 

DISCOVER Y— offering a whole new world of possibilities. 


For the first time, 8 and 16 bit processor intermixing. 


Action Computer Enterprises, Inc. 


The Multiprocessing Company 
55 West Del Mar Boulevard, Pasadana, СА 9106 USA 
(213) 783-2440, TWX 910-588-1201 


Circle B on inquiry card. 


Dealer and OEM inquiries Invited. 


*CP/M is a registered TM of Digital Research, Их. 
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REMOVE command is executed. If 
you forget to issue the REMOVE 
command, the manual warns, the in- 
terpreter will not be able to locate any 
of the files you have added during 
that session, and, ín the worst case, 


all data on the disk will be lost. 


Documentation 

Ав we explained earlier, we have 
not mentioned documentation for 
most of the machines reviewed here. 
Because some of them have not yet 
been introduced into the U.S. market, 
many of the user's manuals we saw 
were either preliminary translations 
or in the original Japanese. But the 
NEC PC-8001A is already being sold 
here, and the documentation we saw 
was what a buyer would see. We 
therefore decided to mention the 
documentation briefly to reassure 
would-be buyers who fear that the in- 
structions for their new, expensive, 
and complicated Japanese computer 
may be as mystifying as the instruc- 
tions that come with a cheap made- 
in-Japan Christmas toy. 

Although NEC's documentation is 
readable, in places it could be much 
better, The РС-8012А МО Unit User's 
Manual would probably be зоте- 
what mystifying to a totally inex- 
perienced user because it seems to 
presuppose a good knowledge of both 
hardware and software. There are not 
enough step-by-step, do-this-then-do- 
that instructions; complicated fea- 
tures are inadequately explained; and 
some of the text is just plain bad 
English. 

The PC-8001A Microcomputer 
Reference Manual is uneven in quali- 
ty. Explanations of the BASIC com- 
mands are good, but they duplicate 
some sections of the NEC BASIC 
Language Learning Guide word for 
word, Explanations of more com- 
plicated hardware or system features, 
such as the terminal mode and the 
assembly-language monitor, tend to 
be confusing and poorly written. 
(One extreme example discusses the 
TM (test memory) command: "Note: 
As for the contents of the FF39 
through FF3C numbers, since only 
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under normal circumstances does TL 
(sic) memory of the FF39 - FF3C 
numbers become significant, after the 
TM command is entered in a situation 
in which an error occurs for a few 
seconds.” Anyone find a verb there?) 

Moreover, the English version 
leaves out a lot of valuable informa- 
tion included in the Japanese 
documentation, the PC-8001 User's 
Manual. Most conspicuously absent 
are the pinout tables for the printer 
interface, system bus, and RS-232C 
interface. The last is particularly 


noticeable because the RS-232C con- 
nector is a DIP socket and not a stan- 
dard DB-25 connector. 

On the other hand, the РС-8031 
Mini Disk Unit User's Manual is 
pretty good, although it could be im- 
proved by the addition of some 
photographs of assembled systems. 
And NEC's BASIC Language Learn- 
ing Guide is excellent—a well- 
planned and well-written primer with 
many examples and a set of self-test 
review exercises and answers at the 
end of each chapter. 


Photo 10: The Hitachi MB-6890 personal computer together with the color video dis- 
play, double floppy-disk drive, and dot-matrix printer. 


Hitachi MB-6890 


The word that best describes the 
Hitachi MB-6890, shown in photo 10, 
is flexible. It offers as standard equip- 
ment several features that other man- 
ufacturers provide only as expensive 
add-ons, such as a light-pen interface 
and an RS-232C interface complete 
with DB-25 connector. Also, it has 
such a profusion of hardware- and 
software-controllable switches and 
options that each user can configure 
the machine to individual taste. 


Details of Construction 

The case of the Hitachi processor 
unit is entirely plastic except for the 
detachable metal lid covering the 
rear. The rather thin (0.27-mm, 
0.070-inch) base is reinforced with 
plastic posts in the rear where it is 
often required to bear the weight of 
the video monitor, and it is protected 
in front by the overlap of the substan- 
tially thicker plastic of the keyboard. 
This monocoque construction yields 
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Next to keeping all your data on 
Verbatim Datalife~ flexible disks, 
the best thing you can do for 

our computer or word processor 
is to keep it running clean and 
error-free. 

And the way to do just that 
is with Verbatim's new Datalife 
Head Cleaning Kit. It can remove 
up to 90% of the debris contami- 
ee our drive heads. Dust, dirt 
and debris that causes data loss 
and errors, hinders system 
performance. 


Quick and easy to use 


All you have to do is remove a 
Cleaning Disk from its protective 
pouch, put the disk in the spec- 
lal jacket, insert it into your drive 
and turn it on. 


In just 30-60 seconds, your 
drive heads are cleaned. 


Cleaning, 
with no cleaning mess 
With your Datalife Head Clean- 
ing Kit there's no hit-and-miss 
applying solvents that can splash 
and spill. 

What's more, with Datalife 
Cleaning Disks every time you 
clean your heads, you can do it 
ed a fresh, clean, disposable 

isk. 


Cleans both Single and 
Dual Head Drives Safely 


There's no worry about damaging 
your system with Datalife Clean- 
ing Disks. And you can use them 
on single or dual head drives. 


% 
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Protect your investment 
The Datalife Head Cleaning Kit 
will help you guard against data 
loss, errors, апа degradation of 
PRA performance because of 
ebris contamination. 

50 if you want your data 
back verbatim, keep it on Verbatim 
disks. And keep your disk drives 
clean with Verbatim's Datalife Head 
Cleaning Kit. 

Call Ба 538-1793 (ог 
the name of your nearest Verbatim 
dealer. (In California and outside 
the U.S. call (408) 737-7771 
collect.) 


Verbatim 


Introducing the second best thing 
you can do for your computer. 
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Photo 11: Hitachi provides a set of individually removable panels along the back of the 


гы тү 


processor enclosure to give access to individual expansion slots on the motherboard. 
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At a Glance 


Name 
Hitachi MB-6890 


American Representative 
Hitachi Sales Corporation 
of America 

401 West Artesia Bivd. 
Compton, CA 90220 

[21 3| 537-8383 


Dimensions [Inches] 
4% by 17% by 20% 


Microprocessor 
6809. 8-bit 


Size of User Memory 
32K bytes 


Number of Keys 
89 


Number of Function Keys 


5 [with shift gives ТО functions) 


Standard Interfaces 


R5-232C (DB-25]: monochrome video 
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monitor: RGB color monitor: audio-cassette 
tape: light рет printer: game paddies 


Optlonal interfaces 
Disk drives; extra printers 


Expansion Sockets 
6 for VO; 2 for RAM 


Character Sets 
Roman, katakana, hiragana, graphics 


GraphicsíColor Resolution 
640 by 200: 80 by 200 


Number of Colors 
Воп В 


Other Features 
Time-of-day clock 


Prices (Yen Equivalent in Dollars) 
Keyboard/processor Y «51035 

Color monitor Y = 5 860 

Disk drive Y $1500 

Printer Y 2 $ 763 


a processor cabinet that is adequately 
strong and remarkably light. 

The back of the case, shown in 
photo 11, shows Hitachi's solution to 
the problem of how to give access to 
optional peripheral-device circuit 
boards plugged into the systern's bus. 
Six 56-pin sockets for edge connectors 
are mounted on the motherboard, 
perpendicular to the back of the case, 
and there is a removable plastic slot 
panel behind each socket. 

The disk-controller board shown 
installed in the first slot incorporates 
a similar slot panel, mounted on the 
circuit card, that both stiffens the 
card and houses the card's connection 
to the outside world. Thus, no gaping 
holes are left for options that you 
may never install, nor must you ar- 
range to snake expensive lengths of 
ribbon cable all over the inside of the 
processor cabinet to reach a for- 
tuitous gap between sections of the 
case, 

Since this plastic case provides no 
electromagnetic shielding, most of the 
motherboard and the circuit board 
underlying the keyboard are covered 
with thin (0.43-mm, 0.017-inch) 
sheets of aluminized plastic, making 
them look like hastily wrapped 
Christmas packages. Because this 
“gift wrapping” is staked in place and 
impedes access to the motherboard, it 
must surely also impede convective 
cooling of the electronic components 
underneath. On the other hand, it 
provides expensive components with 
an extra layer of protection against 
dust or an overturned mug of coffee. 


System Versatility 

The most striking features inside 
the case are the large number of 
miscellaneous unused connectors and 
a plethora of relocatable jumper con- 
nections. This suggests that it may be 
possible to substantially reconfigure 
the hardware rather easily. 

In fact, a number of such recon- 
figurations are documented in the 
user's manual. Several of the jumpers 
have functions you might expect, 
such as setting the serial data-transfer 
rate and the transmission/reception 
parameters for the terminal mode. 


WHEN AMERICAN BUSINESS HITS THE ROAD, 
AMERICAN BUSINESS DECIDES ON HILTON. 


Japanese Computers 


Switch Number Open 


BASIC mode 
Interlaced screen 


80 characters per line 


Normal mode 


Function keys labeled 
Half duplex when terminal 
7 bitsichar when terminai 
Hiragana converted to 


kalakana for printer 


Closed 


Terminal mode 
Noninterlaced screen 

40 characters per line 
High-resolution mode 
Function keys unlabeled 
Full duplex when terminal 
8 bits/char when terminal 
Hiragana output to printer 


Table 2: Functions of the Hitachi state-selection switch. 


HITACHI МВ-6890 
PERSONAL COMPUTER: BASIC MASTER LEVEL 3 


Photo 12: The Hitachi BREAK key is protected by a transparent plastic clamshell, The 
KATA/HiRA key can change the machine between any of three states— 
the color of the LED beside it indicates the state. 


More unusual is an eight-position 
DIP switch on the motherboard that 
can be used to determine what state 
the machine will be in when the 
power is turned on (see table 2). Nor- 
mally, the switch on the console 
labeled MODE is wired in parallel 
with DIP switch number 3, the char- 
acters-per-line switch. But by simply 
moving a jumper on the mother- 
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board, it can be rewired to parallel 
DIP switches 1 or 2. 

We should add that all these 
parameters can be reset individually 
by issuing the appropriate command 
from the keyboard, e.g., WIDTH 80 
to select the 80-characters-per-line 
display mode. If you would rather 
change several of them simultaneous- 
ly, you could reboot the system in the 


desired mode with the command 
NEW ON b where b is an expression 
with a value from 0 to 255, inclusive. 
The 8 bits of the binary representa- 
tion of b serve the same purpose as 
the eight DIP switches; a 1 in the least 
significant bit (bit 1) corresponds to 
switch 1 being in the open position. 

This is a fine idea, showing great 
insight into the wide variety of ways 
people use personal computers. It 
allows the person who uses the ma- 
chine primarily as a remote terminal 
for a large system to turn the 
MB-6890 on and find a functioning 
terminal, rather than a computer that 
can be turned into a terminal only 
with a lengthy set of commands; it 
allows the person who wants both a 
computer and a terminal to configure 
a machine that switches from one use 
to the other with one push of a but- 
ton; and it lets the person who 
primarily wants a stand-alone com- 
puter to find the machine in this form 
when it is turned on. 


Keyboard 

Тһе keyboard, like that on the 
other computers reviewed here, has 
all the typewriter keys, plus а пштег- 
ic/editing keypad and a set of user- 
definable function keys. Controls 
that are used infrequently (the 
on/off, reset, and mode-select 
switches, and a knob controlling the 
loudness of the click that accom- 
panies each keystroke) are hidden 
behind a small door at the top of the 
keyboard. The BREAK key (a power- 
ful stop/reset key) has a transparent 
plastic clamshell around its front edge 
(visible in photo 12), which prevents 
you from hitting it accidentally. 

The keyboard has four cursor- 
control keys. The cursor-left and 
cursor-right keys have two separate 
modes of operation, Normally, they 
move the cursor in increments of one 
character position, but with the 
SHIFT key depressed, they move the 
cursor a word at a time. 

Every time you hit a key, the 
speaker in the bottom of the key- 
board/processor module produces a 
Click. As we said, a knob adjusts the 
volume. The electronic clicks are 


“We provide business 
programs as individual as 
your business needs.” 


"Allow me to introduce myself. I'm a Vector 
computer, dedicated to the advancement of society. And 
l'd like to tell you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob- 
ably the most flexible and cost-effective computers you 
can find. 

"Dur programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 
ings, charts and graphs. We Vectors can even talkto each 
other and to other bigger computers. 

"Unique combinations of our individual pro- 
grams can actually customize me to meet your specific 
requirements, Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
ance agent or whatever your business. 

"Choose from Memorite Ill for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, CA 91320. 

“We'll show you how we small information systems 
can mean big business for уои" 


Circle 425 on Inquiry card. 


Vector Graphic, Inc. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


Sold and supported by 400 dealers worldwide 
Vector Products are approved on General Services Administralian authorized ADP 
scheduled price lisl. 
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completely inaudible when the knob 
is set for minimum volume, but the 
key hitting the mechanical stop at the 
bottom of its excursion still provides 
audible feedback. Thus, the only 
distinctive function served by these 
clicks is to indicate the repeated en- 
tries that occur when a key is held 
down for more than a half second. 
Nonetheless, the pitch and duration 
of beeps from the speaker may be 
controlled by an assembly-language 
program. Thus, the speaker can be 
used to produce sound effects and 
rudimentary music. 

The MB-6890, like most microcom- 
puters, uses a scanned keyboard; the 
keys are wired in a matrix, with each 
key capable of closing a connection 
between a horizontal (row) and ver- 
tical (column) electrical line. The key- 
board-monitor circuitry detects 
closure of the switch inside the key Бу 
rapidly sending out pulses to suc- 
cessive columns while monitoring the 
row lines, An input sensed on row x 
while the output is going to row y in- 
dicates that the key at the intersection 
of x and y was pressed. Since the cir- 
cuitry can typically complete a scan- 
ning cycle many tímes during the in- 
terval it takes a key to close and open 
again, it is unlikely to miss keys hit 
by even the fastest typist. Software in 
the keyboard monitor can aid in 
deciphering key “rollover,” hitting a 
second key before the first is released. 

But the MB-6890 keyboard, either 
through insufficient scanning speed 
or inadequate rollover software, does 
not accept key rollover very graceful- 
ly. The manual warns, “Be careful 
not to press more than three keys at 
the same time." This may seem ап 
unlikely occurrence during text entry; 
whether it is or not depends on your 
skil as a typist, your typing speed, 
and the type of material you are 
entering. The problem is most ap- 
parent when you hold down the 
GRAPH key (to input either graphics 
or hiragana characters, depending on 
graphics mode) and rapidly type D 
followed by the adjacent key F. The 
computer often interprets it as a 
spurious cursor-up character, and the 
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cursor goes bouncing merrily up to 
the previous line, Very disconcerting 
and very annoying! 


Coping with Characters 

The key labeled KATA/HIRA 
solves the problem of dealing with the 
four character sets used in Japanese 
text, Hitachi's elegant solution could 
easily be adapted to more universal 
problems. To understand its func- 
tion, you must know that Japanese, 
unlike most languages, has four 
separate writing systems: kanji, 
katakana, hiragana, and the Roman 
alphabet. A brief discussion of the 
function of each appears in the text 
box "Japanese Character Sets" on 
page 63. 


One of the most 
intriguing features 
of the MB-6890 is the 
light-pen interface, 
which is standard 
equipment. The pen, 
both simple and 
sturdy, is extremely 
easy to use. 


Most of the Japanese personal com- 
puters reviewed here offer a Котап- 
alphabet keyboard with some sort of 
locking shift key that allows the same 
keys to be used for katakana as well. 
There are generally a few very com- 
mon kanji characters used as graphics 
keys (the pictographs for "date" and 
"time," for example), but the 
hiragana characters require resolu- 
tion beyond the capability of most 
noninterlaced video displays. 

Here's the way Hitachi approached 
the problem. The MB-6890 has an in- 
terlaced graphics mode (which 
doubles the vertical resolution of the 
characters), and in that mode, it of- 
fers you a choice of Roman, 
katakana, or hiragana characters. 
Normally, the keyboard produces 
Roman characters, Hit the KATA/ 
HIRA key once and an LED beside it 


turns red, indicating that the key- 
board is now accepting katakana in- 
put. Hit the key again and the LED 
turns green, indicating that the key- 
board is accepting hiragana input. Hit 
it a third time and the LED goes 
out—you are back in the Roman 
mode. 


File Operations 

The Hitachi flavor of BASIC 
(Level-3 BASIC, a product of Micro- 
soft) allows the programmer to pass 
files of data to or from any of the I/O 
interfaces—cassette tape, serial port, 
disk, printer, screen, or keyboard— 
using a common command format. 
For instance, to output a program 
listing to any of these devices, there is 
the command 


LIST “file descriptor" (,line 
number [,line number |] 


where file descriptor is a standard 
string that identifies the device and 
the other parameters are optional. 
Thus, LIST "LPTO:" sends the list- 
ing to printer 0, whereas LIST 
"CASO:TEST" sends it out the cas- 
sette interface into a tape file named 


TEST. 


Light Pen 

One of the most intriguing features 
of the МВ-6890 is the light-pen inter- 
face, which is standard equipment 
(the pen itself, however, is an 
option). The pen is remarkably easy 
to use. Since the photodiode in its tip 
is mounted in a retractable switch, 
you can both locate the pen and trig- 
ger it by simply poking the tip against 
the screen, The pen is simple and stur- 
dy; numerous falls from the desk top 
to the floor did not seem to damage 
it. This interface is supported in soft- 
ware by Level-3 BASIC, which offers 
a set of keywords for controlling the 
light pen (see table 3). 

The keywords reflect the areas 
where light pens are most useful: 


e Option selection from a menu, The 
computer displays a list of choices, 
each one next to a box, and you in- 
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Screen Director ™ retrieves and dis-~ With Screen Director™ you can scroll 
plays any standard image file on your forwards and backwards through any 
Apple's video monitor, large screen color displays, with dissolves or cuts 
TV or color printer. For only 5150, from one image to the next — all at 
Screen Director " gives you the touch of two buttons. 
a filmmaker’s finesse in You can even enhance your 
boardroom presentations, Apple Business Graphics 
management briefings with title slides in a variety 


and demonstrations of fonts and 
for clients. | colors. 
| / un 
М ^l 
— - 

| 


Spice your Apple with cinema. 
Screen Director " includes both the two-button controller 
and all necessary software. 


For information on dealers of Screen Director "" 
in your area, call [617] 491-3377. 


t 


ІІІ Software, Inc. 
143 Binney Street 
Cambridge, МА 02142 


Screen Director" isa product of Business & Professional Software, Inc., creators of Apple Business Graphics. 


Apple is a trademark of Apple Computer, Inc. 


ON РЕМ GOSUB line number when pen іп undefined area [line number when іп nth area...) 
—Branches to the nth subroutine when Ihe light pen is pushed against the nth defined area 


PEN пШЦһогігота! starting point, vertical starting point) — (horizontal end point, vertical end pointy) 
—Defines rectangular areas for ON PEN command 


PEN ON—Pushing pen causes an Interrupt 
OFF—Pen does not cause Interrupt 
STOP—Pushing pen does not generate interrupts, but the status is stored; the subroutine executes at the next PEN ON 


PEN(argurment)—a variable returning the following values for different values of ihe argument: 
Argument Value returned 
TRUE when pen pressed 
Horizontal position of pen when pen pressed 
Vertical position of pen when pen pressed 
TRUE while pen 5 being pressed, FALSE else 
Current horizontal position as long as реп is pressed 
Current vertical position as jong as pan is pressed 


Table 3: Hitachi MB-6890 light-pen commands, 


HEXADECIMAL ADORESS 
0000 


0400 


(HEAD ADDRESS 
OF USER MEMORY} 


7ҒЕҒ 


4000 


FFOO 
FFFF 


WORK AREA (2) 


USER-MEMORY AREA 


UNOCCUPIED AREA 


ROM AREA 


BASIC AND 
MONITOR 


(24K BYTES) 


INPUT/OUTPUT ADDRESS- 
INTERRUPT VECTORS 


JANE (-5 BITS- 
1024 
COLOR 
RAM 
32,767 
40,960 
65,2B0 
65,535 


Figure 2: Memory тар of the Hitachi MB-6890. This machine has an extra 5-bit-wide 
segment of memory that is addressed parallel to the segment of RAM that controls the 
video display. The extra 5 bits are used to specify the color of the corresponding pixel, 


dicate your choice by pointing to a 
box with the light pen. Done proper- 
ly, this can make use of the keyboard 
unnecessary. 

® Screen location, You indicate where 
something is to be done on the screen 
by pointing to it with the light 
pen—much simpler than fiddling 
with cursors and control keys. 
eDrawing. Instead of entering com- 
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plicated shapes one point at a time, 
you just draw them on the screen 
using the light pen. 


Nonetheless, light pens do have 
some inherent limitations, and the 
Hitachi unit is no exception. Since 
they work by detecting the image in 
the video raster on the screen and in- 
ferring the pen position from the tim- 


ing of the scanning beam, most light 
pens occasionally make mistakes. 
You trigger the pen here and the com- 
puter thinks that it was over there. In 
the Hitachi, the light pen seems par- 
ticularly prone to wraparound errors. 
When you touch a point near the left- 
hand edge of the screen, the computer 
thinks you touched the right-hand 
side. But this is a problem that a 
clever programmer could largely cir- 
cumvent by adding a verification 
step, such as letting a small blinking 
dot confirm the entry location before 
the computer accepts the data. 

Ihe Hitachi system displays 
another problem that results from the 
combination of a light pen with a col- 
or video display. The photodiode in 
the pen is not equally sensitive to all 
three primary additive colors. In fact, 
it is blind to red, This fact is not men- 
tioned in the English-language ver- 
sion of the manual, but one of the 
demonstration programs supplied by 
the manufacturer shows that Hitachi 
is aware of the problem. In a routine 
in which you are supposed to select 
colors by pointing to the correct sam- 
ple with the light pen, each color 
swatch has a white square in its 
center, 


Graphics Display 

Hitachi has made an interesting 
trade-off between memory use and 
display resolution. Аз the memory 
map in figure 2 shows, some of the 


One of the great masters? 


Although the Datasouth DS180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the — Many of our sales now come in the form of repeat business —a strong testimonial to the acceptance of 
a product 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we carry through mu. and development, production and quality con- 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the 05180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII/ 
APL character set option. 

Check ourlistoffeaturesandwethink youwill agree thatthe 05180 
offers the most complete performance package in matrix printers. 


D5180 PRINTER STANDARD FEATURES OPTIONAL FEATURES 
I*IMicropracessor Control ‚ Vertical Tabs « Compressed Print — 10.12. 16.5 cpl 
|» 180 CPS Print Speed . Perforation Skin Over «High Resolution Dot - 

I» IPlüclirectional /Lrx «Auto Line Feed bec sable Graphic 
|» ТООП Character Butler (6 (Expandabla) ‚ 6/5 LPI 2k Expanded Print Butte " 

«0x7 Dot Matrix » Aulo End ol Line Carriage Кет .APL ASCII Character Set 
* Expanded Characters «5 IPS Paper Slew 
‚ Adjustable Printhead/ 1-6 Copies « Parallel and Serial Interfaces 
„ 96 ASCII Character Set + 110-9600 Baud Communications 
« Cartridge Ribbon "Terminal Status Indicators 
* 132 Column Print Width « Audio Alarm 
* Tractor Feed (Front or Bottom) » Solf-Test 
„ Mon Volatile Format Retention e Xon. X off 


= Top of Farm « Paper Out Detection 
s Hortzontal Tabs 


The DS180 is available nationwide through our 
network of sales/service distributors. 


' Now Available ies] 
, Through Participa ting 
, COMP TERLAND tores | 


—computer ыы... 


Р.О. Box 240947 « Charlotte, МС 28224 е 704/523-8500 


Japanese Computers 


Horizontal Characters 40 
Graphics Resolution 
Color Resolution 
Memory 1K 
Required/Screen 
Character Mode 
Usable 
Character Matrix 
Maximum Pages 
Memory Available 
to BASIC 


Table 4: Hitachi display modes. 


RAM is taken up by the display; how 
much depends on resolution. Ap- 
parently, a separate 5-bit-wide 
memory that controls color parallels 
the main memory. In the highest 
resolution mode, each pixel (picture 
element) of the 640- by 200-pixel 
screen can be turned on or off in- 
dividually, but only one color in ad- 
dition to the background color is 
available to pixels in a given color- 
resolution cell, Thus, lines of dif- 
ferent colors intersecting within one 
color-resolution cell take the color of 
the last line entered, This means that 
extremely high-resolution graphics 
are possible if you either restrict 
yourself to one color in addition to 
the background color or are very 
careful about where and how dif- 
ferent colored lines intersect. If you 
are not careful, you get lines changing 
colors and "jaggies" along diagonal 
borders between areas of different 
colors. 

As table 4 shows, you are also able 
to trade off resolution against the 
number of video pages, where each 
page may contain a different picture. 
Although it may take a relatively 
long time to draw a particular pic- 
ture, it is possible to put separate pic- 
tures on separate pages and rapidly 


flip back and forth by switching. 


pages. This feature could be useful for 
animation, games, storytelling, or 
graph and chart presentation, 


Peripheral Devices 

In addition to the display and light 
pen mentioned above, the system we 
evaluated included the Hitachi 
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80 by 100 
40 by 25 


40 by 25 


29,546 


Normal 


40 

320 Бу 200 
40 Бу 200 
BK 


8 by B pixels 


2 
22,378 


MP-3540 dual floppy-disk drive and 
MP-1040 dot-matrix printer. The 
connectors were well marked and de- 
signed so that they could not be in- 
serted backward. Thus, it is nearly 
impossible to assemble the system in- 
correctly. We put everything together 
in less than five minutes without even 
looking at the manual. Hitachi, un- 
like some of the other manufacturers 
discussed here, included generous 
lengths of cable (more than three feet 
for each unit) The sockets for 
D-shaped connectors had wire ears 
that locked them in place so that they 
could not accidentaly be pulled 
loose. 

The dual 5%-inch floppy-disk- 
drive unit is reasonably compact, 
measuring 27 by 27 by 21 cm (10% by 
10% by 8% inches), and unbelievably 
sturdy. The two drives are mounted 
vertically in a thick (1.65-mm, 
0.065-inch) aluminum chassis that 
looks like it could withstand any 
abuse short of artillery fire. It weighs 
11 kg (24 pounds). 

Surprisingly, the disk drives are 
fan-cooled, even though the key- 
board/processor unit is not. And, in 
addition to the power switch on the 
back, a "Motor" button on the front 
starts the drives spinning, indepen- 
dent of whether the processor is try- 
ing to read or write a disk. This might 
be useful if you have trouble center- 
ing disks when you put them іп, А 
disk mounted on a rotating spindle 
tends to center itself. 

The doors to the drive units do take 
a bit of getting used to. Instead of 
flipping a latch, to open a door you 


40 by 25 


High-Resolution 


80 
640 by 200 
80 by 200 
16K 


80 by 25 
8 by 16 pixeis 

1 

14,186 


push the door in, and a spring pops it 
open. The springs are very firm, and 
you initially get the erroneous feeling 
that you are crunching the floppy 
disk. 

The disks are soft-sectored and sin- 
gle-density, with 128 bytes per sector. 
With 16 sectors per track and 40 
tracks per disk, each disk can store a 
total of about 80k bytes. The middle 
tracks on each disk are reserved for 
the directory. 

The Disk BASIC supplied with the 
system supports both sequential and 
random-access files. Also, it has-a 
command that permits you to write 
to a specific sector on a specific drive, 
irrespective of file status, (This could 
be a dangerous command; using it 
carelessly could wipe out files, or 
even the directory.) 

The MP-1040 printer is remarkably 
quiet and quick, the latter due to the 
bidirectional motion of the print head 
that causes the characters to appear 
on the paper boustrophedonically. 
The MP-1040 is a bit wider than the 
disk unit, measuring 36.1 by 32.8 by 
13.3 cm (14% by 13 by 5% inches), 
but its rubber feet are close enough 
together that it can sit on top of the 
disk drives if necessary. It can handle 
either fan-folded or rolled paper, 
either friction- or sprocket-feed, and 
can print not only Roman and 
katakana characters, but the more 
detailed hiragana characters as well. 
А rotary switch on the front panel 
allows the selection of 10 different 
form lengths, and push-button 
switches manually cause form and 
line feeds. 


DAYSTAR 


BRIGHTENS YOUR DATA. 


You have the problem ... We have the solution 
The 5% Winchester Sub System. This new Day Star 
Sub System offers you reliability and versatility at a 
price you can afford. е 5%-inch drives, with drives 
available in 4, 8, 12, or 16 megabytes. е Subsystems 
are available with 1 megabyte floppy backup. е This 
unit is available with or without case or power 
supply. è It interfaces to the S-100, TRS-80 Model 11, 
TRS-80 Model ІП, Apple 11, ІВМ Personal, Heath/ 
Zenith 89, N.E.C., Xerox 820 and soon to many 
others. 


1198 E. Willow St. Signal Hill, CÀ 90806 
(213) 595-8571 Telex:(814)656-914 ETYBLGB 
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* Intelligent controller using Z80B C.P.U. ә The 5% 
Winchester has an on board addressable data 
Duffer. e |t features a D.M.A. (Direct Memory 
Access) when available. * It gives you power fail 
data protect. е The Winchester works with 115 or 
230 VAC 50/60 C.P.S. * You can go from Winchester 
to floppy communications without C.P.U. assist- 
ance, € This small compact package unit gives you 
625,000 (625К bytes) bytes per second data 
transfer. 

Let Day Star brighten your data with their new 5% 
Winchester Sub System. 
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Japanese Computers 


Photo 13: The Fujitsu FM-8 computer. Shown here are the keyboard/processor 
module, color monitor, and two disk drives, all connected together with lengthy cables 


Fujitsu FM-8 


IITI——-— ae 


for ease of rearrangement. Other optional hardware includes a printer, modem, 


joystick, and Z80-processor card. 


Update 

At press time, we learned from Fujit- 
su that the company does not plan to 
sell in America the version of the FM-8 


reviewed here. Instead, there is a 

strong possibility that Fujitsu will in- 

troduce an American version of the 
| unit some time in the near future. 
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With the Fujitsu FM-8 ("Fujitsu- 
Micro 8"), we were faced once again 
with the unenviable task of attempt- 
ing to use a computer for which docu- 
mentation is not yet available in an 
English version. (We first went 
through this when we obtained our 
original Japanese-version NEC 
PC-8001.) Fortunately, many tech- 
nical terms in the manual are written 
in katakana or English. Therefore, we 


were able to decipher most of the 
salient features of the machine and 
obtain a fairly good working 
knowledge of it. 


Hardware at First Look 

The FM-8 computer system con- 
sists of three modules: keyboard/pro- 
cessor, 54-inch floppy-disk drives, 
and video monitor, as shown in 
photo 13. Unlike some of the other 
computers, however, they are con- 
nected with long cables that can be 
rearranged to fit available desk or 
wall space. А four-foot ribbon cable 
goes from the keyboard through a 
small interface box to the disk drives, 
and an even longer round cable with 
DIN connectors goes to the color 
video monitor. 


Keyboard and Controls 

The keyboard has 95 keys in all, in- 
cluding most of the familiar ones en- 
countered already (10 function keys, 
numeric keypad, editing keys). lt 
does have a few unique features, 
however. Three of the keys, the CAP 
(uppercase lock) key, the katakana 
key, and the INS key, have adjacent 
red LEDs to indicate their status. 

The INS key toggles the computer 
in and out of insert mode. When in 
insert mode, characters can be in- 
serted in the middle of lines, and the 
line is automatically shifted over to 
accommodate the new characters. 

Туғо other interesting keys are the 
EL (erase line) key and the DUP (dup- 
licate) key. The EL key performs the 
standard erase-to-end-of-line func- 
tion, which is useful but not often 
found on a keyboard. The DUP key 
causes the contents of the previous 
line to be duplicated into the current 
line being typed, up to the next tab 
stop. In other words, hitting the DUP 
key will enter as many as eight char- 
acters from the previous line into the 
current line. This is useful, for exam- 
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Turn your Apple into the world's 
most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A 2-80 and а 6502. By adding a 7-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
а CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a Z-8O based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get СР/М 
on disk with the SoftCard package. it's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Appie. 
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BASIC included. А powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-BO is the most 
powerful microcomputer BASIC 
available. It includes extensive disk МО 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


С 


CONSUMER * PRODUCTS 


Basic Compiler and Assembiy Lan- 
guage Development System. Ail, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think vou'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It’s at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Cali 
us. Or, circle the reader service card 
number below. 

SottCard 6 a trademark of Microsoft. Apple I and 
Appie || Plus are regstered trademarks ol Apple 
Computer. 2-ВО ts а regstered trademark of 2400. 


Inc. СРАМ i5 a registered trademark of Digital 
Research, пс 


Microsoft Consumer Products, 10700 Northup Way, 
Bellevue, WA 98004 » (206) 828-8080 


At a Glance 


Name 
Fujitsu РАЕВ 


American Representative 
Fujitsu America inc. 

2945 Oakmead Village Court 
Santa Clara, CA 95051 

(408) 727-4300 


Dimensions {inches} 
4% Бу 19 by 13% 


Microprocessors 
Two &-brt 68095, опе 4-bic 8841 


Size of User Memory 
64K bytes 


Number of Keys 
95 


Number of Function Keys 
10 


Standard Interfaces 

Analog input: R5-232C; expansion port; 
monochrome video monitor: RGB color 
monitor; printer 


ple, if you have two lines in a pro- 
gram such as: 


100 A-C(LD--D(D-A*E(L]) 
110 R= C(LJ) - D(X,J) - 4*EQ.J) 


Once you have typed line 100, you 
merely type "110 К=” and then hit 
the DUP key a few times to enter the 
rest of the line, which will be copied 
from the previous line, 

The on/off switch for the computer 
is located under a hinged door in the 
upper right-hand corner of the key- 
board. In our unit, there is nothing 
else under this door except a little 
niche that's just the right size for stor- 
ing a bag of peanuts or a candy bar 
(to provide a little extra sustenance 
on those long nights of computing). 

Fujitsu's engineers actually re- 
served this space to contain two op- 
tional bubble-memory-cartridge 
sockets. (We discuss bubble memory 
more in the review of the Bubcom80, 
coming up next.) 

The back of the keyboard/proces- 
sor unit contains jacks for several 
standard interfaces: floppy-disk 
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Optional Interfaces 
280 processor card; disk drives 


Expansion Sockets 
| (for 280 card). | for system bus 


Character Sets 
Roman, katakana, graphics; optional: 
hiragana, Greek, Cyrillic, kanji 


Graphics/Color Resolution 
640 by 200 


Number of Colors 


Other Features 
Time-of-day clock; optional bubble 
memary 


Prices (Yen Equivalent іл Dollars] 
Y = 53400 (entire system] 
Keyboard/processor Y = $1035 

Color momtor Y = 5 860 

Disk drive Y $1500 

280 expansion cad Y = 550 


drives, serial К5-232С ports and 
parallel printer port, color video 
monitor, monochrome video moni- 
tor, and audio-cassette tape. А DIN 
jack labeled ANALOG IN provides at 
least two analog input ports that can 
be read from BASIC or assembly- 
language software, These ports can 
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The Fujitsu FM-8's 
multiprocessor division 


of labor shows up in 
speed. 


be used, for example, for connecting 
game paddles or a joystick. There is 
also a 10-position DIP switch for set- 
ting various default parameters such 
as data rate and parity format for the 
remote-terminal mode. 


Inspecting the Interior 

Inside the keyboard/processor 
module, several surprises await you. 
First, it has three microprocessors! 


Two are 8-bit 6809s, one serving as 
the central processor with the other 
dedicated entirely to handling video- 
display functions. The third one, a 
4-bit microprocessor (a Fujitsu 8841), 
handles keyboard scanning. This 
division of labor means that the main 
processor is somewhat less taxed than 
in single-processor designs. This 
shows up in speed. The FM-8 was the 
fastest of the six computers reviewed 
here in a BASIC benchmark test that 
will be described later. 

The main bank of random-access 
read/write memory is composed of 
eight 64K-bit memory chips, yielding 
64K bytes. Ап additional 48K bytes 
of memory store the high-resolution 
video bit map composed of twenty- 
four 16K-bit chips. 

Also taking up a significant area on 
the printed-circuit board (in the lower 
left-hand corner) are 16 integrated- 
circuit sockets, visible in all their 
bright-blue glory in photo 14. These 
were empty in our unit, but are in- 
tended to hold up to 16 ROM (read- 
only memory) chips. These ROMs 
provide the FM-B with an amazing 
capability—an extra character set of 
8500 characters! Approximately 8000 
of these are Chinese-derived kanji 
characters; the remaining 500 include 
complete alphabets (uppercase and 
lowercase) of Cyrillic (used for Slavic 
languages, including Russian), Greek, 
Roman, and hiragana characters, 
plus some special symbols. Due to the 
intricate detail of the kanji picto- 
graphs, the auxiliary characters are 
formed in a 16 by 16 dot matrix, and 
are thus roughly twice the size of the 
ordinary characters. This character 
set is accessed from BASIC with the 
PRINT (х,у), А statement, where A is 
the hexadecimal address in ROM of 
the character desired; a table in the 
users manual gives addresses for all 
the characters. Presumably, you 
could make your own ROMs contain- 
ing characters for Arabic, Hebrew, 
APL, or whatever you likel 

And if three microprocessors aren't 
enough, an optional Z80 processor 
card is available. It appears that this 
card is required to drive the alternate- 
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Photo 14: Inside the keyboard of the FM-8. Visible in the lower left are 16 КОМ sockets 
for the alternate-character-set ROMS. 
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Figure3: Ап excerpt from the Fujitsu FM-8 Japanese-language tutorial BASIC manual, 
illustrating the ON...GOTO statement. The manual contains many such elegant and 
humorous drawings that are used to teach programming in BASIC. 
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character ROMs, but it apparently 
can be used as a general-purpose pro- 
cessor as well, since CP/M and other 
280 software are available for the 
FM-8. 


BASIC Interpreter 

Before we describe the software's 
capabilities, we want to praise who- 
ever wrote the tutorial BASIC man- 
ual. Even though we could not read 
all of it (our edition is in Japanese), 
we were impressed by the simplicity 
and humor with which it teaches pro- 
gramming. (It is reminiscent of Roger 
Kaufman's A FORTRAN Coloring 
Book.) It is sprinkled liberally with 
good programming examples and 
amusing illustrations, like the one 
shown in figure 3, depicting the 
operation of various BASIC key- 
words. The other two manuals that 
come with the ЕМ-8 (system-refer- 
ence manual and BASIC-reference 
manual) also appear to be quite good 
(as far as we can tell). 

The FM-8 dialect of BASIC (called 
FBASIC) is in many ways similar to 
some of the other BASICs reviewed 
here, supporting most of the same 
text, graphics, and I/O keywords as 
the others. It does have a few extra 
capabilities, however. 

ОҒ the graphics statements avail- 
able, most notable is the CONNECT 
(x1,y1),(x2,y2),..., (xn, yr) statement. 
T his statement draws a connected line 
segment through the points indicated, 
and can be used, for example, to 
draw polygonal outlines. Since most 
of the computers reviewed here have 
a polygon-fill command (PAINT), it 
is surprising that the FM-8 is the only 
one with a single command to draw 
an empty polygon (on all the others, 
you must use LINE commands in a 
loop to draw the line segments of the 
polygon). With the CONNECT com- 
mand, it takes only two program 
statements to draw a filled 
polygon—you CONNECT it, then 
PAINT it. 

Another unique keyword is SYM- 
BOL, which provides the FM-8 with 
the unique ability to write multiple- 
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VERSAbox 

The only intelligent SPOOLER/BUFFER with 
an optional REAL TIME CLOCK intertace/ 
display. For use with all Centronics parallel 
and AS-232C INPUT/OUTPUT interfaces. 


VERSAbox's high-speed input combined with 
up to БОК buffer (more with character compres- 
sion) frees up your computer from the slow job 
ol pnnting. Modems and other compatible 
devices can also be buffered. Multiple software- 
selectable outpuls permil you to choose be- 
tween two or more VERSAbox outputs or use 
Ihem simultaneously. You can buffer multiple 
inputs simultaneously too. 


Add the optional REAL TIME CLOCK to 
VEHSAbox and you get a six digit LED numeric 
lime display. Your computer can read the time 
via the Н5-232С port. Another uselul option is 
the SWITCHED 120V SOCKET thal can turn 
external devices on and off by clock control 


VERSAbox is supplied in an attractive, com- 
pact 11" wide, В” deep, 3" high cabinet. 
Interface cables are available fromm your dealer 
or Prometheus. SPECIAL OFFER tor Apple il 
owners: Buy a VERSAbox this month and you 
will receive a free parallel interface and cable. 


VERSAbox, standard model with Centronics 
parare INPUT/OUTPUT only and 16K 
т. ав te wee dh wd ha E $249.00 


VERSAbox, with both Centronics parallel 
and AS-232C PUT SREP EE and 16K 


buffer | ‚. $299.00 
REAL TIME CLOCK "ven with 

DISPLAY ... oos. add $150.00 
SWITCHED 120V OUTLET 

ПОШИ каен»... е». к. > ..add $50.00 


Additional 16K BUFFER MEMORY KITS 


NT задь озь есенва Фе Ь add $50.00 


PLUS VERSAbox 
FOR EVERYBODY 


І. VERSAcard 


Four cards on one for Apple Il. (1) Serial прим 
Output Interface, (2) Parallel Output Interface, 
(3) Precision Clock Calendar, and (4) ВЕН 
Control. All on one card wilh TRUE SIMULTA- 
NEOUS OPERATION 


Before you buy Mountain Compuler CPS or any 
other mullifunction card, ask these questions: 


Can | use CP/M and Apple Pascal with NO disk 
modification? 


Does it have interrupts? 
Will | be able to read and set the year? 
Does it have BSR control? 


Can | use DB Master? Asci Express? VISI Dex? 
Easy Wriler? WORDSTAR? Z-TERM PRO? 
VISITERM? other software packages? 


If the answer is YES to all of the above, then 
£s re talking about VEHSAcard and ONLY 

ERSAcard. And, the list price has been 
reduced by $50 to $199.00 


SPECIAL OFFER: Buy a VERSAcard and we'll 
sell you GRAFTRIX, a sophisticated screen 
dump graphics package, with $25 off the regu- 
lar list price of $65 for only $40.00. 


PROMETHEUS PRÜDUCTS INCORPORATED 


|. AUTO-DOC 


An automatic diagnoslics system lor your Apple 
li computer. Get a complete check of your critical 
Apple hardware EVERY time you power-up. 


AUTO-DOC saves TIME, ENERGY, and 
MONEY by identifying problems in your Apple 
before they make themselves known by sys- 
tem failures. And, you don’t have to remember 
to insert a disk. DOC automatically identifies 
system problems before you run your pro- 

rams by doing extensive system diagnostics. 

DOC finds a failure, it indicates Ihe problem 
area and, in some cases, Ihe specific chip or 
component Ihaf's responsible. 


DOC includes a memory test, processor lesl, 
ROM test, and more. In addition, extensive disk 
based diagnostics are included for further test- 
ing and subsystem checks for many popular 
penpheral cards. 


AUTO-DOC is simple and easy to install. And 
once installed, DOC will always be there work- 
ing AUTOMATICALLY everytime you power-up. 


Can you afford to be without AUTO-DOC? 


AUTO-DOGC List Price $99.00 


45277 Fremont Blvd. е Fremont, CA 94538 ә (415) 490-2370 
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size text. The syntax of the statement 
with all possible parameters is: 


SYMBOL (x,y),string,x-scale, 
v-scale,color,rotation 


The x- and y-scale factors cause the 
characters printed to be scaled in size 
(independently in each axis, if de- 
sired) and rotated (by multiples of 90 
degrees). This is very handy for label- 
ing graphs, for example. 


To assist in programming, FBASIC 
has a MERGE command, which 
allows the combining of two or more 
programs from disk into one large 
program. Another command bears 
the somewhat whimsical name of 
UNLIST. We still aren't sure exactly 
what this does. Issuing the command 
UNLIST 50, for example, causes the 
program currently in memory to 
become unlistable starting at line 50. 


(It still runs normally, though.) Thus, 
it seems that the command might be 
similar to the SECURE command on 
the Canon СХ-1. Unfortunately, 
there doesn't seem to be a way to 
undo an UNLIST. 

Also quite useful is the ANPORT 
function, which reads an analog input 
port, does an 8-bit A/D conversion, 
and returns a value in a BASIC 
variable. 


Photo 15: The Bubcom80's high-resolution monitor has a contour at the bottom that 


Bubcom80 


lets it fit snugly against the keyboard/processor enclosure. Slots in the top of the key- 
board enclosure accept bubble-memory cartridges. 
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Bubble memories—are they the 
wave of the future or a vestigial rem- 
nant of a technological dead end? In 
the past year, three American manu- 
facturers have pulled out of the 
bubble-memory business. On the 
other hand, several Japanese manu- 
facturers are putting bubble memo- 
ries into personal computers, either as 
standard equipment or as an option, 
in what may be either an attempt to 
stimulate a lackluster market or an 
anticipation of wonders to come. 

А computer that offers bubble 
memory as a standard feature is the 
Bubcom80 (see photo 15), a 780- 
based machine developed jointly by 
Fujitsu, one of the Japanese manufac- 
turers of bubble memories, and Sys- 
tems Formulate Corporation, a com- 
pany founded by former Fujitsu 
employees with that company's en- 
couragement and blessing. 

But bubble memory is not the only 
attraction of the Bubcom80. Let's 
take a look at some of its other vir- 
tues first. 


Hardware 

The main keyboard/processor 
module offers a remarkable collection 
of features for the price. Н has all the 
features that are standard on the 
Japanese computers: separate numer- 
ic and editing keypads; user-pro- 
grammable function keys; RS-232C 
serial interface; and Roman, 
katakana, and graphic input. It also 


Аға Glance 


Мате 
Bubcoméo 


Distributor 

Systems Formulate Corporation, U.S.A. 
231-E South Whisman Rd. 

Mountain View, СА 94041 

|415) 969-7499 


Dimensions finches) 
3% by 17% by 12% 


Microprocessor 
280. 8-bit 


Size of User Memory 
64K bytes 


Number of Keys 
99 


Number of Function Keys 
8 definable. 8 defined 


Standard interfaces 

RS-232C; audio-cassette tape: 
monochrome video monitor; RGB color 
monitor; printer; expansion bus; joysticks: 
two bubble-memary controllers 


offers a set of eight keys for single- 
key entry of system commands 
(LABEL, FILES, INIT, STOP, CLS, 
EDIT, LIST, and RUN). 

Connectors are included for both a 
light pen and joysticks. The numeric 
keypad, in addition to the 10 digits, 
includes a 000 key to facilitate the 
entry of large numbers А loud- 
speaker can produce tones (with pitch 
manipulated by instructions written 
in a sort of sublanguage similar to the 
BMC's MML) to provide rudimentary 
music, And, of course, it has sockets 
for bubble-memory cartridges. One 
socket comes as standard equipment; 
the second is a $175 option. 

The keyboard enclosure is a little 
larger than the keyboard itself, mea- 
suring 44,5 by 10 by 30.5 cm (17% by 
3% by 12 inches), Except for a sheet- 
metal bracket on the rear, which 
houses the power supply, the enclo- 
sure is all plastic. Apparently, its in- 
terior has been sprayed with con- 
ductive paint to provide electromag- 
netic shielding. If you push in two 
plastic tabs under the front edge of 
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Optional interfaces 
Floppy-disk drives; high-resolution graphics 


Expansion Sockets 
| isysterms bus] 


Character Sets 
Roman, katakana, user-definable graphics 


Graphics/Color Resolution 
160 by 100 [standard]; 640 by 200 
loptional| 


Number of Colors 
8 


Other Features 
Time-of-day clock with battery backup; 
speaker with music macroinstructions 


Prices 

Keyboard/processor 51550 

RGB color monitor $1400 [with expansion 
box] 

Disk drive $1275 | + 5450 for interface 
board} 


the enclosure, you can tilt up the key- 
board for access to the circuit board 
inside. 

Space inside the case is understand- 
ably tight. The main printed-circuit 
board holds the Z80 microprocessor 
and associated circuitry, 64K bytes of 
main memory, the read/write mem- 


Bubble memory is not 
the only attraction of 
the Bubcom80. 


ory for the user-definable graphic- 
character set, a counter-timer inte- 
grated circuit, various interface chips, 
and some rather large custom inte- 
grated circuits, whose function we are 
unsure of. А small area (about 2.5 by 
7.5 cm, 1 by 3 inches) of largely un- 
used plated-through holes in the 
board is something that an ambitious 
user might be able to use for patches 
Or custom circuitry. 

Three other circuit boards are 


suspended from the keyboard 
backplane. T wo of these are attached 
to sockets for the bubble-memory 
cartridges; the third contains circuitry 
that we assume scans the keyboard 
and/or operates the bubble memory. 
One of the mystery circuits on the 
board is an 88-pin monster with two 
rows of pins along each side of a 
square package. 


Software 

Тһе Bubcom80 can use nearly all 
64K bytes of its memory-address 
space for read/write memory be- 
cause, aside from its bootstrap 
loader, no ROMs for a BASIC inter- 
preter or an operating system are tak- 
ing up address space—you must boot 
the system by loading the operating 
system and interpreter into user mem- 
ory either from bubble memory or 
from cassette tape or disk storage. 
This, of course, gives more software 
flexibility than the ROM BASICs—a 
sophisticated user who wants to run 
assembly-language programs or some 
language other than BASIC need not 
sacrifice address space to a BASIC in- 
terpreter. 

The system we tested came with 
two versions of BASIC. The standard 
BASIC, which apparently does not 
support some of the high-resolution 
graphics features, left 29,710 bytes of 
memory free; the extended BASIC, 
which does support the high-resolu- 
tion graphics, left 23,610 bytes of 
memory free. The system specifica- 
tions indicate that the CP/M 
operating system will also be 
available for the Bubcom80, although 
we did not have a copy. 

The extended BASIC (yet another 
Microsoft product) has several partic- 
ularly useful keywords (see table 5). 

The most notable one is MENU—a 
real boon to anyone who wants to 
write programs with menus for select- 
ing options, It allows a program 
writer, with a single statement, to dis- 
play a menu of labels anywhere on 
the screen. When the statement is exe- 
cuted, the labels are displayed on the 
screen and the cursor blinks on the 
bullet in front of the first menu item. 


Hard Disk 
Hard disk usage is starting to boom. 
Computer owners are demandinginstant out- 


put and more flexibility in order to take 
advantage of today's advanced computers. 


Great Plains Software, in anticipation of 
these growing needs, created a comprehensive 
hard disk accounting/ management system 
for progressive businesses who expect to grow. 


Immediate response at your fingertips — a 
complete data base of every journal entry 
posted during fiscal year, CRT display of 
accounts payable, accounts receivable, cus- 
tomer and vendor records. Other features 
include budgeting, payroll, inventory, plus 
much more. Great Plains Software systems 
expand with your company. Built-in password 
keeps all information private and confidential. 
Documentation manual includes easy to follow 
step-by-step procedures. Screen display/ 
manual cross reference simplify operation. 


Great Plains Software is designed speci- 
fically for businesses requiring in- depth results 
today and anticipate a growth potential in the 
future. 


Yourcomputer store has the details on 
Great Plains’ advanced hard disk software 
systems — or for personal service, call (701) 
293-8483. 


OVERALL A/P 

— Password privacy system — Up to 9999 vendors 
standard — Instant screen inquiry 

- Written in UCSD Pascal* - Automatically posta to G/L 

— Hard disk oriented 


PAYROLL 

*TM UC Regents — Up to 9999 employees 
G/L — Up to 25 deductions per 
_ i ; TET employee 

d н on line entire fiscal - Withholding computed 
- Flexible format financial - Prints W2, 941 & checks 

statements INVENTORY 
- Comparative income statements - FIFO, LIFO, standard cost, 
A/R weighted moving average or 


serial number valuation 

- 5 price levels per part 

— Concise report including profit 
by part and line 

- Point of sale "cash register" 
program included 


- Up to 9999 customers 

- Profit by customer, customer 
type, salesman and state 

— Open item or balance forward 

— Instant screen inquiry 

— Automatically posts to G/L 


Advanced Software Systems 
for Today and Tomorrow 


Great Plains Software 
123 15th Street N., Fargo, N.D. 58102 
(701) 293-8483 


Circle 187 on inquiry card. 
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* 


MENU(hor,vert)spacing "Iabelt'","Iabei2"...(GOTO — Addresst, Address2... 


MENUhor,vert)spacing "label!" "tabel2’..GOSUB Address, Address... 


—Displays а menu of labels, starting at (hor, vert}, with number of lines between 
labels set by spacing parameter. Cursor flashes In froni of first label; pushing space bar 
advances cursor to next line; typing RETURN causes a branch to appropriate address or 


subroutine. 


OPTION BASE 0 
| OPTION BASE 1 


—Specifies the starting value ol array indices. 


Table 5: Useful Bubcom BASIC statements. 


i ү | ” | т ^ т 
Н | Бүүр. Г nmm m еттті инин ru 


Photo 16: The Bubcom color-console/expanston box has slots for four 30.5-cm 
(12-inch) circuit boards. 


If you hit the oversized RETURN key, 
the program branches to the subrou- 
tine or address associated with the 
first label; if you hit the space bar, the 
cursor drops down to the next label 
on the menu. Hitting the space bar 
when the cursor is in front of the last 
item on the menu sends it back to the 
first item on the list. 

The BC834 console color video dis- 
play with expansion box, shown in 
photo 16, is a bit expensive, but it of- 
fers more than most displays. The 
40.6- Бу 40- by 37.5-cm (16- by 
15%- by 14%-inch) high-resolution 
color CRT (cathode-ray tube): sits 
directly above the expansion box, 
which connects to the system bus and 
contains slots for four 30.5-cm 
(12-inch) circuit boards. 

The back of the console has some- 
thing more computer manufacturers 
should provide: a switched set of four 
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AC power outlets. Thus, you need 
not hunt around for extension cords 
and spare outlets to handle your com- 
puter and all its peripheral devices. 
You plug one cord into the wall and 
plug everything else into the switched 
outlets. You can then turn all com- 
ponents on or off together with a 
single switch. 

The bottom front of the BC834 is 
recessed so that the keyboard/pro- 
cessor module can nestle snugly 
under the screen. [п fact, it must fit 
snugly; the flat cable that connects 
the expansion unit to the back of the 
keyboard is no more than 7.5 cm (3 
inches) long. This makes the system 
very difficult to plug together: you 
need skinny fingers and lots of pa- 
tience to place the edge connector 
correctly and push it home. 

Both the high-resolution graphics 
board and the floppy-disk-controller 


board go into the expansion box. 
While the connections to the floppy- 
disk board are straightforward, the 
connections to the graphics board are 
a little bit complicated —the graphics 
board plugs into the system bus in 
front and has two unmarked DIN 
connectors that poke out through 
holes in the back of the box. To in- 
stall the board, you must run one 
cable from the back of the keyboard 
to the input DIN connector on one 
side of the graphics board and run 
another cable from the output DIN 
connector to the display input. А few 
labels on the connectors would be 
very helpful; as it is, you cannot con- 
nect the system correctly without 
consulting the diagram in the user's 
manua]. 

Without the high-resolution board, 
the processor's output can be con- 
nected directly to the display input. 
This mode of operation provides a 
graphics resolution of 160 by 100 
pixels. 

With the extra display memory on 
the high-resolution board, the resolu- 
tion is 640 by 200 pixels, and the col- 
or of each pixel can be specified in- 
dividually. The high-resolution dis- 
play is organized as three separate 
conceptual planes, one each for red, 
blue, and green. When you clear the 
high-resolution screen, the three 
planes are erased sequentially, rather 
than simultaneously. The effect can 
be startling. 

The main processor memory pro- 
vides for a fourth character plane, 
which allows text to be displayed on 
top of the graphics plane; the text can 
be written, scrolled, or erased with- 
out disturbing the picture drawn on 
the graphics plane and underneath. 
Thus, you can list a graphics program 
on top of the display it creates to 
compare cause with effect. 

Graphics keywords include 
PAINT, LINE, and CIRCLE, and a 
graphics macro language similar to 
that of the BMC is provided. Some of 
the graphics operations proceed slow- 
ly, particularly the PAINT routine. 
But the display is bright and lumi- 
nous—figures drawn against a black 
background appear to float in space. 


New direct-connect 
MODEM Microboard. 


Auto-dial, auto-answer RCA 
MODEM Microboard adds data 
communications to your 


board-level computer system. 


You don't need a separate 
modem when you use the new 
CMOS Microboard MODEM with 
your board-level computer systern. 

Just plug it into the Microboard 
Universal Backplane, connect it to 
your phone line, and you're ready to 
transmit or receive data. 

FCC-approved for direct connect 
to phone lines, the COP18S653 


RCA Solid State headquarters: Somerville, NJ. Brussels. Sao Paulo. Hong Kong 


E Just connect “Old Reliable’s” MODEM Microboard to your phone line, 
| X. and you're ready to transmit and receive data. 


provides auto-originate and auto- 
answer modes for unattended 
operation. Other features include: 
e 300 baud FDX or 1200 baud HOX 
operation 
e Touch-tone or pulse dialing 
e Dial-tone and busy-tone 
detection for tandem dialing 
e Busy-tone detection permits 
repeated dialing 
Ideal for any remote data 
acquisition applications. 
Because our MODEM Micro- 
board offers you the CMOS benefits 


= | 
а | | 22,1 — 


| jv т 42% = = 


MEC = E 


=O и 150 


of low power апа -40°C to +85° С 
operation, it is the ideal solution for 
gathering data at remote locations. 

And the MODEM is supported by 
our large and growing family of 
CMOS Microboard products and 
development systems. 

So if you want to turn your phone 
into a data communications center, 
pick it up right now and call 
(800) 526-3862. 

Or contact any RCA Solid State 
sales office, representative or 
distributor. 


Circle 292 on inquiry card. 
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Photo 17: Each Bubcom bubble-memory cartridge holds 32K bytes. The white slide is a 
write-protect key. 


Floppy-Disk Storage 

The Bubcom80's floppy-disk drive, 
unlike the others reviewed here, uses 
double-sided IBM-format soft- 
sectored 8-inch floppy disks. Each 
disk can hold a whopping 1.2 
megabytes, and if one drive is not 
enough, up to three more can be 
daisy-chained to the first one. But in 
spite of its capability, the vertically 
mounted drive unit takes remarkably 
little space—it is only 18.4 cm wide, 
36.8 cm high, and 40.6 cm deep (7% 
by 14% by 16 inches). 

Curiously, а battery-backed-up 
real-time clock is on the disk- 
controller board. (When we started 
the system, the Bubcom80, like the 
BMC, displayed the correct time, but 
it was set for the Tokyo time zone.) 


Bubble Memory 
What about the bubble memories? 
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How do they work and what do they 
do? 

The bubble-memory cartridges, 
shown in photo 17, are black plastic 
rectangular packages about the size of 
a small match box—6.0 by 4.5 by 2.0 
cm (1.8 by 2.4 by 0.8 inches). On 
each one is a little white plastic slide 
switch that can be used to write- 
protect the data on the front of each 
cartridge; a black plastic window at 
the bottom front of the cartridge 
covers the metallic contacts on the 
bottom and slides out of the way 
when the cartridge is shoved into one 
of the sockets. You release the car- 
tridge from its socket by pushing a 
lever on the side of the socket. 

Inside each cartridge, circuitry 
creates magnetic domains—bubbles 
—and moves the patterns of bubbles 
along circular loops. The data cannot 
be accessed in a completely random 


fashion, in the way that data in main 
user memory is. To reach bits at the 
far end of a loop, you must cycle the 
intervening data past the read ele- 
ment, just as you must pass over sec- 
tors 1 through 15 before you read sec- 
tor 16 on a disk. But because there is 
virtually no inertia to overcome when 
moving the bubbles, the average ac- 
cess time needed to read or write a 
given set of data is much less for a 
bubble cartridge than for a disk. (For 
more information, see А. I. 
Halsema's article "Bubble Memories: 
А Short Tutorial," June 1979 BYTE, 
page 166.) 

Since the bubbles remain intact in 
the medium when power is removed, 
bubble cartridges can be removed and 
stored just the way disks can. The 
bubble cartridges supplied with the 
Bubcom80 machine we evaluated 
each hold 32K bytes of data, but Fu- 
jitsu, the manufacturer of the car- 
tridges, promises that 128K-byte car- 
tridges will be available in a year. 

From the user's viewpoint, the bub- 
ble cartridges act just like disks. The 
software pretends that the two 
bubble-memory controllers are disk 
drives 1 and 2; the disk drives are 
considered drives 3 through 6. All the 
BASIC commands for disks, LOAD, 
SAVE, OPEN, CLOSE, etc., work 
the same for the bubble memories. 

Two LEDs, labeled BUSY and 
READ ONLY, tell you when the bub- 
ble memory is in operation and when 
you are trying to write to a cartridge 
that is write-protected. The most 
noticeable difference is the speed of 
operation. Because there are no 
motors to start and bring up to speed, 
and no heads to move, the bubble 
memories are much faster. 


Why Use Bubble Memory? 

One disadvantage of the bubble 
cartridges is the price, currently $175 
for a 32K-byte bubble cartridge; stan- 
dard BASIC in a bubble cartridge 
costs $200, as apposed to $25 on 
cassette tape and $50 on ап &inch 
floppy disk. Whether the prices come 
down substantially will undoubtedly 
depend on how widely used bubble 
memories become, Оп the other 


Your guide to the 
world of microprocessors. 


The Micro-Professor ™ -a low cost tool for 
learning, teaching and prototyping. 


Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by stepto a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 


* 280 is a trademark of Zilog inc. 


manual gives you detailed 
schematics and examples of pro- 
gram code, А superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi- 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread- 
boarding and prototyping, de- 
signing your own custom hard- 
ware and software applications 
with 280, 8080 and 8085 compati- 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 
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Multitech Electronics Inc. 


. Check or money 
М — order enciased 
“е Ova О Mastercharge 


Expires 
клане 


Stale Tip 


sockets to accept optional 
СТСІРІО. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details. 


SSB-MPF 
Speech 
Synthesizer 
Board $129 
А 
vocabulary 
of up to 400 
words based 
on the 
TMS 5200 chip. 
EPB-MPF 
EPROM 
Programming 
Board $169 
For ай + 5V 
1KB/2KB/ 
4KB EPROMs. 
Read/CopylList/Verify 
Capability. 
BASIC-MPF 


Tiny Basic 519 


2KB BASIC interpreter with hardware м” 


control capability. Machine-code ~ 
subroutine accessible. т 
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МРҒ-І Micra-Prolessor 

SSB-MPF Speech Synthesizer Board 
EPS-MPF EPROM Programming Board 59. 
BASIC-MPF [$ 19.00 


іп U.S. and Caneds mall to: 
Multitech Eleclromcs Inc. 

195 West El Cammo Real 
Sunnyvale, СА 94086 
Сашоғта Tel (408) 773-8400 
EBewhere (800) 528-1542 


977 Man Shen Е Боза, 105 
Tapti, Taiwan, ROC 
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hand, the bubble-memory controllers 
are much cheaper than disk drives, 
The greatest advantage of bubbles 
over disks is the shorter data-access 
time. Then, too, in certain en- 
vironments—abrasive, dusty at- 


IfBOO 
(MBASIC) 


Test 

1. FOR...NEXT 
2. 10 REMs 

3. IF A» B 

4. A 48 

5. A*B 

6. МВ 


mospheres, for example—bubble 
memories could be expected to be 
much more reliable than disks. Thus, 
certain applications exist even today 
where the bubbles might be preferred 
to disks, Whether bubble memories 


Comparisons 


1800 

(Oki BASIC) 

9.7 9.7 
46.3 22.1 
22.3 23.4 
23,5 25.1 
28.3 32.8 
34.4 40.6 


Сапоп 


15.5 9.4 
21.5 278 
32,8 28.9 
28.2 25.9 
47.2 32.3 
1:15.1 40.8 


МЕС Bubcom Fujitsu 


will replace disks in more widespread 
applications depends on how quickly 
and how far their prices drop. Never- 
theless, the Bubcom80 remains an in- 
teresting adventure into this new 
technology. 


Hitachi 


12.8 
26.9 
35,8 
40.6 
49.8 
52.0 


12.5 8.9 
30.2 24.0 
30.3 24.2 
32.4 274 
42.5 30.3 
52.5 38.4 


7. AIB 
8. МА) 
9. LOG(A) 


2:49.3 
1:26.0 
1:32.3 


3:52.2 
1:50.0 
1:56.7 


1557.6 
5:55.2 
10:25.0 


3:17,5 
1:43.0 
1:30.4 


4:57.1 
2:23.5 
2:35.56 


2:14.B 
1:15.3 
1:08.4 


4:15.7 
2:11,1 
1:56.9 


10. ON...GOTO 
11. GOSUB 
12. INT 

13. МІ0% 

14, ВМО 

15. СНАЎХ) 
16. Sieve 


21.1 
14.8 
25.8 
28.4 
26.4 
19.8 
3100 


22.2 
18.6 
23.3 
25.3 
29.6 
21.0 
2:44.5 


23.4 
15.9 
25.0 
29.8 
33.5 
21.6 
2.06.7 


30.2 
19.9 
32,4 
38.3 
43.5 
27.9 
3:48.9 


30.1 
21.8 
35.9 
41.4 
43.8 
32.0 
4:51.8 


24.6 
17.5 
24.8 
31.0 
2:04.0 
24.4 
2:35.3 


20.8 
15.0 
25.3 
30.2 
31.7 
21.7 
2:44.5 


Table 6: Results of the benchmark comparison of the ях Japanese computer systems. The tests were run twice on the BMC 1800, 
once with each BASIC interpreter. The simple operations in the left column were repeated 5000 times; the prime-number-finding 
steve was the most complicated algorithm in the test. 


This completes our individual sum- 
maries of the features of the six 
Japanese computers. 

But what about performance com- 
parisons, especially speed of program 
execution? How fast do they execute 
the same BASIC program? Since ex- 
ecution speed depends on many dif- 
ferent things, such as the type of 
microprocessor, clock rate, and effi- 
ciency of the language implementa- 
tion, it is not easy to predict how a 
system will perform in this respect. 

To compare these six computers, 
we ran a comprehensive set of 16 
benchmark programs. The results of 
these comparisons are shown in table 
6. Each benchmark tests one feature 
of BASIC, typically using a program 


to do 5000 iterations of a simple 
operation (such as C = A*B). The on- 
ly exception to this pattern is bench- 
mark 16, which is a program to find 
all prime numbers less than 10,000 
using a simple sieve algorithm. 
Without attempting to draw too 
many conclusions from these data, 
we can safely say that the Fujitsu 
FM-8 is the fastest of the computers, 
followed closely by the BMC 1800. 
This is not surprising because of the 
FM-8's multiprocessor architecture. 
The Canon CX-1 is usually the 
slowest of the six, except in a few 
cases where the Hitachi is slower. 
Additional data for comparison 
can be found in the "At a Glance" 
boxes accompanying this article. 


Data on the floppy-disk drives ap- 
pears in table 7 on page 102. 


Conclusions 

The Japanese penchant for high 
quality and flexibility is readily ap- 
parent in these computers. The key- 
boards are durable and have many 
keys (usually including program- 
mable ones). The video displays are 
either green-phosphor monochrome 
or color RGB- (red, green, blue) input 
monitors for crisp 80-column 
displays. The standard BASIC inter- 
preters have many language exten- 
sions for supporting peripheral de- 
vices and usually contain a few 
abilities not found in most com- 
puters. 
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Transparent Operation—Visible Results. — 
The graymatter is available in 5, 10, 15 & 20 Mbyte storage systen 


Contact Your Local Computer Dealer for more Information. 


Distributed by: 


FOE Professional Integration 2701 Saturn Street, Brea, CA 9262: 
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Japanese Computers 


BMC 


Drive size (inches) 5и 514 
Number of drives 2 2 
Sides/disk 2 
Tracks/side ? ? 
Sectors/track ? ? 
Bytes/sector 7 7 


Total bytes 280k 320k 
per disk 
Price per drive 


Price/interface card 


not applicable 


Canon Hitachi NEC 


$1354 


Fujitsu Bubcom 
514 


76 
26 

? 
1.2M 


$1275 
$450 


Table7: Comparison chart of the six units’ floppy-disk systems. Some specifications 
were not known at the time of this writing. 


Prices for these computers may 
seem a bit high, and they would seem 
higher still if we factored in import 
and export costs and a less favorable 
yen/dollar exchange rate. But you 
must remember that these prices in- 
clude many capabilities (both hard- 
ware and software) that are not stan- 
dard on most American computers. 
All these machines, for example, have 
user-definable function keys and full 
numeric keypads, in addition to the 
standard typewriter keyboard, Most 
of them have simple commands that 
allow them to serve double duty as a 
remote terminal for another com- 
puter. This should be considered 
when comparing these machines to 
other currently available personal 
computers. 


The six computers have a 50/50 
split between use of the 6809 and Z80 
microprocessors, The Fujitsu FM-8 
uses three microprocessors (two 
6809s plus a 4-bit 8841). Thus, it has 
an inherent speed advantage over 
most of the others. Otherwise, 
neither the 6809 nor the Z80 machines 
have a clear-cut speed advantage. 

While individual system modules 
are all well designed, at ieast some of 
the manufacturers have paid inade- 
quate attention to how the compo- 
nents fit together. Cables are too 
short, connectors are difficult to in- 
sert and remove, and the systems will 
not readily fit onto a crowded desk 
top or laboratory bench. Not every- 
one wants the display directly behind 
and above the keyboard. 


Because most of the BASIC inter- 
preters (all except Canon's) were writ- 
ten by Microsoft, the versions of 
BASIC are very similar. Ц is never- 
theless noteworthy that many key- 
words and features not found in most 
American machines are common to 
all Japanese computers. (Ап ехсер- 
tion is the new IBM Personal Com- 
puter, which has a Microsoft BASIC 
system that resembles the ones in the 
Japanese machines.) 

Although we have not really ad- 
dressed the problem here, it is ap- 
parent that one major problem the 
Japanese manufacturers will have to 
address in penetrating the American 
market is documentation. Most 
Americans have experienced the 
atrociously translated instructions 
that come with many cheap Japanese 
toys and consumer goods, and they 
are likely to be very critical of in- 
structions that are badly translated or 
confusing. Money allocated by the 
manufacturers for producing polished 
translations of software and hard- 
ware manuals would be well spent. 

Will Japanese personal-computer 
manufacturers gain a significant por- 
tion of the market in North America? 
It's anybody's guess. Their prices may 
be slightly high, but they offer quali- 
ty, along with a mix of features not 
found in domestically produced ma- 
chines. And, as the automakers 
found, entrenched American com- 
petition may not be a significant im- 
pediment. Б 


GEE, I WISH I HAD 
MORE MEMORY. 


102 May 1982 © BYTE Publications Inc 


HAT WERE WE TALKING 
ABOUT A SECOND AGO? 


E = 
= = L 
Г E 
Lo Ww TEES 
i 4” 
|" 478 " 
jr f p 
— — LL = E 


Print two ways. ..correspondence quality and high speed data processing. 


Now priced under $2000! 


The new T-1805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing; or, flip a switch, it uses a 7 x 9 matrix for high 
speed data processing printing. In the high speed mode, 
it generates reports at time-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1805 is the latest evolution in the popular and 
proven T-1000 series of serial printers. As such, the 


Printers for the long run. 


MANNESMANN 
TALL NCC HOUSTON 


JUNE 7-10 
BOOTH 6100 
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LETTER-PERFECT PRINTER 
DOUBLES AS DATA CRUNCHER. 


T-1805 offers the same quality construction, high reliabil- 
ity, ease of operation and operator conveniences. Plus, 
for the benefit of the office crew, the T-1805 is exception- 
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 


There's much more to tell, so visit or call your 
Mannesmann Tally sales outlet today. 


Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031. Phone (208) 251-5524. 
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TO BECOME THE LEADER 
IN TERMINALS, TELEVIDEO 
HAD TO GIVE YOU MORE. 


. WERE STILLGIVING YOU 
.. . MORE WITH OUR NEW 
SMALL BUSINESS COMPUTERS. 
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In three short years, TeleVideo 
became the number one independent 
supplier of CRT terminals in a very 
competitive marketplace. 

We did it by designing and build- 
ing terminals with more performance, 
reliability, features and functions than 
the competition. 

But at a lower price. 

Now TeleVideo has entered the 
even more competitive ісгосотриќег 
marketplace. Ánd we intend to 
repeat that success with the same 
basic philosoph у. 

By providing big system perfor- 
mance and features. Апа TeleSolutions 
—a hardware/software package 
thatincludes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 


TELEVIDEO'S TS 802 
AND TS 802H. 
THE COMPUTERS THAT 
GIVE YOU MORE. 


The TS 80215 TeleVideo's lowest 
priced computer. 

Yet it gives you many more of the 
important features found only in 
larger computers costing much more. 

* Like modular design for easier 
maintenance. 

* High speed Z80A microprocessor 
with 64K bytes of RAM main memory 
—enough memory to handle most 
business applications. 

“Тһе СР/ М Operating system, 
which isincluded at no additional cost 
to give you access to more micro- 
computer software programs than any 
other operating system. 

* Anupward growth path through 
aunique multiple processor, building 
block architecture. 

* Dual 5M inch double density 
diskettes with a million bytes of 
unformatted storage capacity. 

“А high resolution, non-glare 
video screen with detached key- 
board — just two examples of our 
innovative, ergonomic computer 


esian. 

* Two R232C serial 
ports for a printer 
and modem. 


* Anda high speed portfor plug-in 
expansion to a larger multi-user, multi- 
tasking TeleVideo computer system. 

But suppose you need more stor- 
age. TeleVideo's next model up, the TS 
802H, gives you all the same features 
of the TS But instead of two floppy 
diskettes, it uses one floppy diskette 
and а 5% inch Winchester hard disk to 
give you 10 million bytes of unfor- 
matted storage capacity — 10 times the 
storage for only twice the price of the 
TS 802. 


COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 


The TS 802 and TS 802H are more 
than just single-user, stand alone com- 
puters. 

When it's time to ex Ук simply 
plug them into TeleVideo's more pow- 
erful TS 806 or TS 816 multi-user, 
multitasking systems. The TS 802s 
then become intelligent, fast response 
satellite stations. 

And because each has its own 
CPU, there's none of the degradation 
of throughput and contention fora 
single CPU thatslows down the typical 
shared system. Each user maintains 
full processing capability in a shared 
file environment 

With TeleVideo, there's no obso- 
lescence. Because of the unique multi- 
CPU architecture and TeleVideo's 
multi-tasking software, the TS 802s do 
not have to be replaced as your data 
processing needs grow. 


TELESOLUTIONS.” 
THE SOFTWARE PACKAGE 
THAT GIVES YOU MORE. 
Instead of offerin үч) + ou just a business 
Б 


microcomputer, ideo is offering a 


computer and software package 


called TeleSolutions. And instead of 


er 


mie —3 Коте t any soft- 
re kiedo lutions 

le, Offers you the 

B most popular, 

= =i Ы) most versatile 


Whether you 
own a small 
d business, manage à 
Loci ae in а company, 
orare your organizations DP manager, 
the combination of TeleVideo com- 


puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you'll need. 

If you do require more software, our 
CP/M operating system allows you 
to choose from the widest variety of 
microprocessor software. 

When you buy either the TS 802 
at $3,495* or TS 802H at $6,995? 
TeleVideo includes WordStar and 
CalcStar for a special price of $500 — 
a savings of nearly $300. 


WORLDWIDE SERVICE. 


TeleVideo's small business com- 
puters are serviced by a professional 
nationwide service network, and 
distributors in the U.S. and in 27 


countries abroad. 
THE BETTER BUSINESS 
SOLUTION? 
PROVE IT TO YOURSELF. 


Before you begin evaluating business 
computers make à list of what you'd 
like one to do for you. Then bring that 
list to one of TeleVideo s computer 
ealers throughout the world. Sit down 
at a TeleVideo? computer Study the 
TeleSolutions Package. Even try another 
computer. Compare the features, the 
functions, and the performance. 

And compare the price. 

We don't think yoni find a better 
business solution than TeleVideo and 
TeleSolutions. 

For more information call toll free 
800-538-1780. 


®TeleVideo 


Г TeleVideo Systems, Inc. 
Dept #610A 

1170 Morse Avenue 
Sunnyvale, CA 94086 


Please send details on Tele Video computers 
and TeleSolutions to: 


STATE 
Жын at 


| | 
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| | 
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TeleSolutions" 15 a vrademerk of Tele Video Systems, Inc. 

WordStar” and CaicSter™ are tradem arks of MicroPro 

International Corporation 

CP/M ва registered trademark of re Research EE 
Өсе are suggested retai excludin la st 

and local taxes — Continental USA. las a and rie 


Circle 410 on inquiry card. 


ortheast Region 617/369-9370, Eastern Region 212/308-0705, Southeast Region 404/447-1231, Midwest Region 312/969-0112; 
South Central ‘Bice 214/258-6776, Northwest Region 408/745-7760, Southwest Region 714/978-6038, European Sales (Holland) 31-075-28-7461 


— Japanese Compulers 


Japan Update 


The semiannual Consumer Electronics Show is on its way to 
becoming a showcase for new computer products. 


The Japanese, formidable com- 
petitors in many U.S. and foreign 
markets, are making great headway 
into our domestic microcomputer in- 
dustry. While a large percentage of 
components of American-made 
microcomputers are made in Japan, 
few microcomputers up until now 
were actually manufactured by 


Photo 1: Casio's FX-9000P personal computer was finally introduced at the January 
Consumer Electronics Show. Using a 280 look-alike, the basic urit comes with 12K 
bytes of ROM and one 4K-byte CMOS RAM pack with battery backup. RAM is 
expandable to 32K bytes, and a 16K-byte dynamic RAM pack is also available. The 
button-type keyboard contains only 67 keys but allows one-key access to many scien- 
tific and statistical functions. The printer is manufactured by Epson. 
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Mark Haas 
Managing Editor 


Japanese companies in Japan. This 
situation is rapidly changing, 
however. At the Consumer Elec- 
tronics Show, held in Las Vegas in 
January, 1 previewed several new 
Japanese entries into the United States 
market by Casio, NEC, and Toshiba. 
Some companies were featuring soon- 
to-be-available machines; others were 


just offering a taste of what they'll be 
showing at next month's National 
Computer Conference in Houston. 
(For an extensive report on what the 
Japanese are up to see "Six Personal 
Computers from Japan" by 
Christopher P. Kocher and Michael 
Keith, page 60, in this issue.) 


Casio's FX-9000P 

Casio has finally released its FX- 
9000P personal computer (see photo 
1) which is based on a Z80 look-alike 
microprocessor. Running at 2.75 
MHz, Casio's proprietary processor is 
in a rather unique environment. 
Casio partitioned the user-memory 
area (32K bytes maximum) into 10 
sections, The philosophy behind this 
decision is related to the way memory 
is physically added to the machine: in 
4K-byte CMOS (complementary 
metal-oxide semiconductor) RAM 
(random-access read/write memory) 
packs with three-year battery 
backup. You can write programs toa 
RAM pack and interchange packs for 
different applications. While this may 
sound like a useful way of storing 
programs, keep in mind that each 
4K-byte RAM pack costs $189. Com- 
pare this to the Bubcom80's $175 
bubble-memory cartridges, each 
capable of holding 32K-bytes in- 
definitely, in a much smaller package. 

The FX-9000P uses a button-type 
keyboard and is limited to 67 keys. 
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SYSTEM BUILDERS: 
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THINK SOLID. THINK PRICE. THINK CCS. 


Each month, CCS produces, tests, and ships over 
3,000 board-level building blocks. About ten come back 
for repair. And we're working on that. 

Built like a commodity. Priced like 
a commodity. 

Volume means we keep our prices down. Low 
prices and reliability mean our customers keep coming 
back for more. 

High performance that works. 

You get all the performance that most systems want. 
Benchmarks prove it. You get the reliability and low 
price that all systems need. 

S-100 in quantity. 

Whether you want to add capability to an existing 
53-100 system, or build a system from scratch, chances 
are you'll find a solution in the CCS product line. 

Call or write for the CCS S-100 
product catalogue. 


e 16K STATIC RAM 

e 32K STATIC RAM 

e 64K DYNAMIC RAM 

e SERIAL I/O 

е PARALLEL I/O 

е FLOPPY DISK CONTROLLER 
е HARD DISK CONTROLLER 

e 780° CPU 

e PROTOTYPING BOARDS 

e MOTHER BOARDS 


* MAINFRAME / POWER SUPPLY 


280 із а registered trademark ol Ziog Corporation, 


= Tbe computer you 
! can build a business 
' zz around. 


California Computer Systems, Inc. 


250 Caribbean Drive Sunnyvale, СА 94086 
408 734 5811 Telex 171959 CCS ЗИМЕ 
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Photo 2: NEC's РС-6000 computer system was introduced recently in Japan and may be 
brought to this country soon. Shown here is the PC-6001 computer, the Touch Panel 
graphics tablet, and the data-cassette recorder. The keyboard on the unit shown is of 
the button type and allows use of an overlay, but NEC is contemplating the use of a 
keyboard similar to the one used on the PC-8001 before the PC-6001 is introduced into 
this country. The Touch Panel, expected to sell here for less than $200, would mark a 
breakthrough іп low-cost graphic input devices. 


Photo 3: À close-up view of the PC-6001 as shown at NEC's suite at the Riviera Hotel in 
Las Vegas. Though the keyboardis of the button type, the feel wasvery good and not at 
all toy-like. The gray area surrounding the keyboard is a removable overlay which is 
very useful in applications where it is necessary to redefine the keyboard. ROM packs 
can be inserted in the right side of the case, and the speaker opening is visible at the 
upper left-hand corner of the case. Both the style and layout of the keyboard may 
change before introduction of the PC-6001 into this country. 
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The display provides only 16 lines of 
32 characters in the text mode but 
offers 256 by 128 dots on the 5% -іпсћ 
video display in the graphics mode. 
The basic unit comes with one 
4K-byte CMOS RAM pack, 12K 
bytes of ROM (read-only memory), 
and а 4K-byte video КАМ. 

The FX-9000P includes in its 
BASIC language many engineering 
and statistical functions and boasts an 
accuracy of 12 significant digits. 
Trigonometric and hyperbolic func- 
tions, as well as standard-deviation 
and correlation-coefficient functions, 
are built in and can be accessed with 
single keystrokes. Powerful graphics 
commands let you easily plot points, 
lines, curves, and quadrangles, which 
are useful for a graphics representa- 
tion of business and scientific data. 

Two option boards provide expan- 
sion capabilities, The OP-1 ($379) 
attaches to the lower rear of the main- 
frame and contains a cassette-tape 
interface, clock, alarm, and calendar 
logic with battery backup, a 
character printer interface, and a 
graphics printer interface. Casio 
designed the graphics printer inter- 
face to connect with the Epson MX-82 
(an enhanced version of the MX-80 
which costs $1295) and the character 
printer interface for a yet-to-be- 
released exclusive character printer. 
The cassette interface operates at 300 
bits per second (bps). 

The OP-2, when released, will 
enable the FX-9000P to access two 
single-sided, double-density disk 
drives and will contain the disk 
operating system (DOS), The system 
includes an RS-232C interface. 

Prices for the FX-9000P start at 
$1199. The 4K-byte CMOS RAM 
packs are $189, and a 16K-byte 
dynamic RAM pack is available for 
$129, 


NEC to Introduce the PC-6000? 
NEC displayed its PC-8000 com- 
puter system publicly at the show, 
but in its hotel suite, 1 had a private 
viewing of the PC-6000 system (see 
photo 2). Recently introduced in 
Japan, the PC-6001 is obviously 
aimed directly at Radio Shack's Color 


Computer and Commodore's VIC-20 
markets. It contains NEC's version of 
the Z80 microprocessor, 16K bytes of 
ROM containing a subset of the 
BASIC found in the PC-8001, and 
16K bytes of RAM expandable to 48K 
bytes. Made to connect to a color 
television, the display provides 25 
lines of 32 characters and is capable 
of producing multicolored graphics. 
You can insert a ROM pack in the 
right side of the unit (see photo 3), 
and two Atari-type (nonresistive) 
joystick inputs allow connection of 
joysticks or other devices. The system 
includes RS-232C and Centronics 
ports and can synthesize music. 

The keyboard on the unit I tried 
was of the button type, similar to the 
Color Computer's but with a much 
better feel to it. For applications that 
redefine the keyboard, you can use a 
keyboard overlay. Before the 
PC-6001 is introduced in this coun- 
try, NEC may change its keyboard to 
resemble more closely that found on 
the PC-8001, although with that 
design you couldn't use the keyboard 
overlay. NEC still hasn't finalized the 
exact keyboard layout, The PC-6001 
could be expected to sell here for well 
under $500. 

Of equal significance was NEC's 
new graphics tablet. Expected to sell 
for less than $200, the graphics tablet 
connects to both joystick inputs, 
using 6 of the 8 bits of input pro- 
vided. With the pressure-sensitive 
surface, you can use practically any 
writing instrument to trace existing 
artwork such as maps, or you can 
create new art directly on the tablet. I 
also viewed МЕС data-cassette 
recorder for program and data 
storage. 


Toshiba Enters Personal 
Computer Market 

Toshiba comrnanded a lot of atten- 
tion at the show with the preview of 
its new T100. Part of the same family 
as the T200 and T250, the T100 pro- 
vides a 64K-byte Z80-based computer 
for less than $1000. In addition to the 
64K bytes of user memory, the T100 
(see photo 4) contains 32K bytes of 
ROM and a 16K-byte video RAM. 


s Rent the 
[ | capability to 
develop a 
NM. microcomputer- 
NÉS. based product, 
zu < evaluate 
— №> X Ethernet, 
"Or manage a 
network! 


Off-the-shelf. For 30 days. 


Don't mortgage the farm .. . rent all the Intel 
microcomputer development system power and 
capability you need off-the-shelf from Genstar REI 
now. Immediately available for short-term rental (at 
attractive prices) are virtually every Intellec system 
and accessory from Intel — including a Network 
Manager plus a system for evaluating the office of the 
future, Ethernet; the new Intellec High-Level 
Language Debugger for all 8086 and 8088 software 
(P-Scope); and the newest high-performance 
peripherals — and much, much more. So develop a 
lot, and save a bundle. Rent from Genstar REI today. 


GENSTAR 
Rental Electronics, Inc. 
(800) 227-8409 


In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 


35A Contract. #GS-04S-23560 


I'd like to save money , . , send info by return mail! | В582 


О It sounds great. Tell me more! Cail 0 I’m particulary interested іп the 
me at 1 _ _____ _—_—_ foilowing equipment: 

D) Send me your new Rental Catalog. 

О l'd like a copy of your "like new" 

equipment for sale catalog, too. 


‚ NAME 
ORGANIZATION 
ADDRESS 
CITY/STATE/ZIP 
TELEPHONE 


Please complete coupon and mail to: Genstar Rental Electronics, Inc., 19525 
Business Center Drive, Northridge. СА 91324 + Genstar Rental Electronics. Inc. 1982 


TETEE C 


MAIL STOP 
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Photo 4: Toshiba surprised everyone when it previewed the 
T100 at the show. Shown here with the optional flat liquid- 
crystal display, the T 100 is Z80-based and contains 64K bytes of 
user memory, 32K bytes of ROM, 16K bytes of video RAM, and 


provision for 32K-byte RAM and ROM packs. Toshiba will be 
offering Wordstar, dBase II, and all of the Structured Systems 
Group software, as well as CP/M, when the unit is officially in- 
troduced at next month's National Computer Conference in 


Houston. 


The ROM contains Microsoft BASIC, 
called T-BASIC, and СР/М is 
available. At the top right-hand cor- 
ner of the unit, you can insert ROM 
and nonvolatile CMOS RAM packs 
with battery backup. Each pack can 
hold up to 32K bytes. 

The T100 has a 90-key keyboard 
and displays 80 characters by 25 or 20 
lines when used with a conventional 
monitor, or 36 characters by 24 or 19 
lines when used with a regular televi- 
sion, Letters are formed in an 8 by 8 
dot matrix. The color display can 
produce black, blue, purple, red, 
green, light blue, yellow, and white. 
You can display graphics in two 
modes: 640 by 200 dots and 160 by 
100 dots. 

One thing that caught everyone's 
eye was the optional flat liquid- 
crystal display, (see photo 4). The 
LCD pivot mounts on the back of the 
unit and displays 4 or 6 lines of 40 
characters, It is also capable of pro- 
viding a 320 by 64 dot matrix, which 
is dot addressable. 

The T100 can accommodate up to 
four disk drives without resorting to 
use of the expansion unit (which will 
support four more drives). Two 
5%4-inch drives, each capable of stor- 
ing 280K bytes on a 5%-inch floppy 
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disk, are housed in a sturdy metal 
enclosure (see photo 5) which also 
contains a power supply. 

The T300, ап 8088-Базей unit 
operating under MP/M and sup- 
porting from one to four users, was 
not on display at the show but is 
scheduled to be at the National Corn- 
puter Conference in June. Toshiba 


The T100's optional, 
flat liquid-crystal 
display caught 
everyone's eye. It can 
display 4 or 6 lines 
of 40 characters. 


will sell the basic T300 for $1500 and 
a full-blown four-user system, 
employing a hard disk, for up to 
$20,000. 


Rumors 

Reliable sources indicate that NEC 
is about to introduce an 8086-based 
all-in-one computer that will employ 
Digital Research’s CP/M-86. 
Although it's still unofficial, I 
wouldn't be surprised if NEC were to 
preview the unit at one of the na- 


Photo 5: The dual 5%-inch floppy disk drive being offered by 
Toshiba for the T100 is housed in a sturdy steel case containing 
its own power supply. Each drive is capable of storing 280K 
bytes, and the basic T100 can support four drives. 


tional computer conferences in late 
spring or early summer. NEC in the 
past has used a similar approach of 
previewing its computers such as its 
PC-8000 system before officially an- 
nouncing them as viable products on 
the U.S. market. 

Hitachi is planning to introduce a 
16-bit computer by year's end. Now 
being completed in Yokohama, the 
design will most likely include a 
68000 microprocessor operating 
under the new CP/M-65K. Digital 
Research is developing this new ver- 
sion of its ubiquitous operating sys- 
tem for release in June. Hitachi con- 
sidered incorporating the 8086 in its 
new machine, but the availability of 
CP/M for the 68000 assures Hitachi 
of a broad base of software. 


More to Come 

This by no means covers the range 
of computer products we can expect 
to see from Japanese manufacturers 
this year. Phil Lemmons's article "The 
Machines Behind the Machines" on 
page 114 in this issue will bring you 
up to date on who will be the driving 
forces behind these new products. 
The Japanese have been carefully 
studying the U.S. market and are 
clearly ready to step right in. Bi 


Мете Corona Data Systems and we've made Starfire, а 
Winchester disk Just for Apple |І, 


What's in it for you? 

5 million characters of storage. And that's not all. You'll get 
Corona's Disk Partitioning which allows for up to 16 Sep- 
arate operating systems such as Apple DOS, CP/M'and 
Pascal, all sharing the same disk. Of course, you'll still 
be able to use DB Master“and protected software like 
VisiC alc*. 

Double Size Volumes. 

And with our Double Size Volumes, your Apple DOS is trans- 
formed into something special that offers larger data files. 
And you'll never have to type commands like “catalog” 


We don’t make a Winchester for just 
anybody. 


and “run” or type program 
names again. You can even 
forget what volumes the pro- 
grams are in. 

Reliability. 

But you'll never forget Star- шы. 
fires reliability. That's be- 4 
cause we built DataGuard, 
the feature that will correct errors, not just ‘anal them. And 
we also provide a one-year warranty that you can count 
on. That's reliability. 

So why take chances? With Starfire, you're not just adding 
a hard disk to an Apple Il, but transforming an Apple ll into 
a full hard disk business computer. 
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OPEN FOR BUSINESS... 


THE NEW ALTOS ACCOUNTANT. 


Introducing the complete multi-purpose, 
multi-terminal desktop business accounting 
system with a built-in tutor. 


Get everything you need to com- 
puterize your business. An ALTOS* 
Series 5 computer (including 5 
MByte Winchester hard disk and 

1 MByte floppy), three of our new 
smart terminals and a printer. 

You also get the new ALTOS 
ACCOUNTANT. a completely inte- 
grated business accounting system 
that includes applications for 
general ledger, accounts payable, 
accounts receivable, inventory 
control, payroll. job costing and 
order processing. 

There's more. You get the unique 
ALTOS COMPUTER TUTOR, the self- 
teaching tutorial that provides 
simple, self-paced, step-by- 
step training that makes using 
‚ the computer easy. 

Е Best of ай, you get 
т everything for less than 

- 54 рег day per user.* 
Complete hard disk sys- 
>, tems start at $9,980. 

E Ап Altos system 
= is like having three 
computers in one. For 

example, while your 

я bookkeeper prepares 
; -payroll, other users 
.. can check inventory, 

* compute cost esti- 

|: Mates or produce 

- : reports. All at the 

Гы. Same time. 


E. "Complete 
= 512 800 principal. 20% 


ALTUS В a registered trademark of 


Need more? You can choose 
from hundreds of popular CP/M® 


and MP/M 1“ applications like word 


processing, business planning, and 
communicating with other com- 
puters or networks. There's also 
nationwide on-site service available 
from your dealer. 

Join the thousands of busi- 
nesses that already rely on Altos. 
For more information. call our toll 
free number or write: Altos Com- 
puter Systems, 2360 Bering Drive. 
San Jose, СА 95131. We'll put you in 
touch with your local Altos sales 
and service dealer who'll introduce 
you to your very own ALTOS 
ACCOUNTANT. 


3 user system for $4 per day per user. Price approsimate and may vary іп your ares, Daly көзе bated оп 
annual interest, Five-year term. Packaged system clades with 

* 5 MByte Winchester hard disk and 1 MByte l'iney. а draft quatiry printer, three Atos smart terminss. and the ALTOS 
COMPUTER TUTOR software package Price dors not incdude un. instalation, addtional training and газы, 
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The Machines Behind 
the Machines 


Several Japanese companies, both large and small, have their 
eyes on the American market. 


When shopping for the products of 
any rapidly developing industry, you 
must judge not only the products 
themselves but also their manufac- 
turers. This is especially true when 
products are complex. If you buy the 
world’s greatest microcomputer from 
a company whase business acumen 
falls Far below its engineering genius, 
that company may not be around two 
years from now when you need parts 
or service for the machine, You want 
to buy a machine from a company 
that will continue to produce and 
support microcomputers. When you 
buy, you're betting on one company 
to survive. 

The temptation is strong to buy 
only from the largest companies, but 
that oversimplifies the judgment you 
must make. Size is, of course, impor- 
tant. Companies that hope to survive 
in the American microcomputer mar- 
ket must now be able to stand up to 
giants such as IBM, DEC, and Xerox. 
Big companies can also achieve 
economies of scale and further 
economies by making most or all of 


Phi] Lemmons 


Consulting Editor 


their products’ components (which 


economists call vertical integration). 

Just as important as a company's 
size, however, is its determination to 
continue making microcomputers. In- 
dustry pioneers such as Apple Com- 
puter Inc, will be formidable com- 
petitors because everyone believes 
their manufacture and support of 
microcomputers will probably con- 
tinue. If some huge, diversified com- 
pany introduces a microcomputer 
that fails to win a good share of the 
market, that company can stop mak- 
ing microcomputers and rely on its 
hundreds of other products. 

This article doesn’t pretend to 
judge the contenders in the battle for 
survival in the U.S. microcomputer 
market; it's purpose is to profile some 
Japanese companies, including 
Canon, Oki, Fujitsu, Hitachi, NEC, 
and Systems Formulate Corporation. 
(For a comparative review of these 
companies’ microcomputers see "Six 
Personal Computers from Japan,” 
page 60in this issue.) To help you put 
this information in context, I'll first 


give some information about the 
microcomputer industry in Japan and 
about Japanese pricing policies in the 
United States. ГИ close with a few 
speculations about Japanese micro- 
computers in the United States during 
the next two years. These specula- 
tions must be considered strictly 
amateur. 


The Japanese Microcomputer 
Industry 

The Japanese microcomputer in- 
dustry is large and diverse, but two 
generalizations apply: the graphics are 
excellent, and the competition is 
fierce. The graphics are excellent 
because they must be in order to repre- 
sent the complex kanji (Chinese char- 
acters) used in Japanese. The competi- 
tion is fierce because manufacturing 
personal computers appeals to two dif- 
ferent kinds of Japanese companies: 
the long-standing manufacturers of 
computers and the consumer elec- 
tronics firms. 

Sixty-four companies manufacture 
personal computers in Japan. (Sixty- 
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Japanese Computers 


four; this is not a misprint. Clearly, 
the Japanese are finding ways to oc- 
cupy the 40,000 electrical engineers 
who graduate from Japanese univer- 
sities each year.) At least eleven 
Japanese companies are already mar- 
keting microcomputers in the United 
States: Canon, Casio, Seiko (Epson), 
Fujitsu, Nippon Electric Company 
(NEC), Oki (through BMC), Pana- 
sonic, Sharp, Systems Formulate, 
Toshiba, and Hitachi (the last de- 
layed by the FCC's changes in rules 
governing radio-frequency  inter- 
ference). Sanyo and Sony are in the 
wings, and others are in their dressing 
rooms, 


Computer Manufacturers 

The Japan Electronics Almanac 
1981 lists six major manufacturers of 
computers in Japan: Fujitsu, Hitachi, 
NEC, Toshiba, Mitsubishi Electric, 
and Oki Electric Company. These 


“THE BETTER BOARD" 


companies have experience in devel- 
oping integrated computer systems 
and software. Oki is by far the 


We know less about 
the Intentions of the 
Japanese consumer 
electronics 
manufacturers than 
we do about the 
major computer 
manufacturers. 


smallest with "only" 12,000 em- 
ployees compared to Fujitsu's 34,000 
and Mitsubishi's 49,000. МЕС 
employs 64,000; Toshiba, 98,000; 
and Hitachi, 151,000. 

Each of these major manufacturers 
has the resources to make a dream 
machine. The question is, can they ef- 


fectively market their microcom- 
puters in the United States? 

Fujitsu has the least experience in 
consumer electronics and has shown 
a tendency to market its machines 
through OEMs (that is, to have its 
machines packaged and sold under 
the names of other original equip- 
ment manufacturers), NEC markets 
consumer products widely in Japan 
but not in the United States. On the 
other hand, NEC has outpaced the 
other companies in entering the 
American microcomputer market. 
Like NEC, Oki has also sold periph- 
erals here, notably its Okidata 
printers, and is marketing small-busi- 
ness computers through the Japanese 
trading company BMC (Business Ma- 
chines Corporation) and BMC USA 
Inc., its American subsidiary. 

Various sources claim that 8086- or 
8088-based microcomputers will 
come from Toshiba, NEC, Hitachi, 
and Fujitsu. If these rumors are true, 
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(1 Memory 


Expand Your IBM PC 


Expansion 
Board 
Datamac's Expansion 


Board offers 4 TIMES 
the amount of memory 


offered by the IBM PC. 


Configurations can be 
set at 64K, 128K, 


192K and 256K bytes. 


Board can be easily 
upgraded in 64K 
capacities. 


LI Asynchronous Communications Controller 


1 or 2 line capability on one card. 
Totally compatible with IBM software and diagnostics. 


ГІ Add-in 


Winchester 
Disk 
System 


Datamac's Add-In 
Winchester System is 
housed within the IBM 
chassis and is easy to 
install directly into the 
floppy disk slot, 
reducing desktop 
space. Winchester 
Controller Board is 
available for the larger 
OEM users. 


See your Computerland Dealer for the ever growing line of Datamac 


Peripheral Products for the ІВМ Personal Computer. 


Peripheral Products Division, 680 Almanor Ave., Sunnyvale, CA 94086 (408) 735-0323 
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The Japanese Manufacturers—How Successful Will They Be? 


America has long awaited the 
Japanese entry into the U.S. per- 
sonal computer market. Some 
Japanese companies have already 
begun to sell microcomputers here, 
and more are surely on their way. 
But a few questions remain un- 
answered: How successful will the 
Japanese companies be? What are 
their plans and what products can 
we expect from them? 

Japanese companies will have to 
go through a two- to three-year 
learning curve to understand the 
American microcomputer market. 
For one, Japanese methods of con- 
ducting business are different from 
ours. As well, they might encounter 
problems stemming from а less 
than thorough understanding of 
microcomputer distribution, ser- 
vice, and support, FCC regulations, 
and software and its support. 


Japanese Methods 
of Conducting Business 

When Japanese engineers con- 
sider the design of a new product, 
they accept advice mainly from 
divisions within their company that 
have been successful in the past. 
Because their experience at this 
point stems from the Japanese 
rather than the American market- 
place, new products are often de- 
signed with Japan in mind, not 
America. The market ‘for micro- 
computers in Japan is several years 
behind ours. This explains why one 
Japanese company can plan to 
release a cassette-based rnicrocom- 
puter with no means to interface it 
with a disk drive. The Japanese 
market will accept such a product, 


About the Author 

Tod Zipnick is president of ТМО Soft- 
ware, а Chicago-based software and con- 
sulting firm to the microcomputer industry. 
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but the same product will find 


much resistance in America. 

Japan is several years behind us 
in software capability. They know 
hardware better than software. 
Japanese products reflect this lack 
of knowledge; consequently, their 
computers are hardware-intensive 
rather than software-oriented. The 


hardware is, nonetheless, very 
good. 

Distribution, Service, and 
Support 


Microcomputer distribution, ser- 
vice, and support are also different 
here. The Japanese marketplace still 
contains a lot of hobbyists, and 
only recently in Japan has there 
been a transition to the business 
marketplace—a transition we ex- 
perienced several years ago. When 
an American business plan is pre- 
sented for Japanese approval, the 
Japanese are naturally skeptical 
about the distribution, service, and 
support based on their experiences 
in Japan. They do not yet under- 
stand the amount of money needed 
to support these functions in the 


American marketplace. 


FCC Regulations 

Having to pass a microcomputer 
through the FCC for approval is а 
new experience for the Japanese. 
Because of this, the Japanese manu- 
facturers will spend a lot of time 
getting approval for their first line 
of products. In an industry that 
moves as fast as this one, such a 
delay could hurt their marketing 
plans. Future designs for new prod- 
ucts will undoubtedly be passed 
through more quickly. 


Software 
One of the biggest lessons the 


Japanese companies will have to 
learn is that software sells hardware 
in America. А Japanese company 
will look at the third-party support 
of the Apple, Atari, Radio Shack, 
and IBM computers and expect the 
same to occur for their machines. 
What they may not realize is that 
they will have to commit $1 to 3 
million to acquire software ap- 
plications from outside vendors to 
do the job properly. А lot of 
money needs to be poured into 
software evaluations and support 
Of software when it is released. 
This must be done in America, not 
in Japan, because the people work- 
ing in Japan are not aware of the 
software options available through 
companies іп the United States. At 
this time, very few Japanese com- 
panies have allocated the necessary 
resources in America to carry out 
these steps. 

For software development, 
Japanese companies must lend be- 
tween 50 and 100 machines to soft- 
ware companies. This often adds 
up to more money than most 
Japanese companies at first realize 
is necessary to push a product onto 
the market, Technical documenta- 
tion on a system is also very dif- 
ficult to get from Japanese manu- 
facturers. The time and money 
needed to produce these documents 
is a must if software companies are 
going to support a machine. 

We can expect Japanese manu- 
facturers to make many mistakes 
when they first enter the American 
market. Remember, however, that 
American manufacturers had simi- 
lar problems in the past. As the 
Japanese learn, and if they remain 
committed to the U.S. market, we 
can expect to see some fine products 
from Japan in the future.m 
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Clear Documentation 
*Qur manual is concise, easy 
to understand, and indexed. 
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INNOVATIVE SOFTWARE TECHNOLOGIES- INC 
3890 VARSITY DRIVE 
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(313) 996-1890 
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a Screen Oriented. 


Japanese Computers 


the Japanese computer companies 
seem to be swarming around the 
chips of Intel design. This phenom- 
enon is probably based on a desire to 
capitalize on the large base of soft- 
ware that already exists for these 
products. 

Only Toshiba, NEC, and Hitachi 
are significant manufacturers of both 
computers and consumer products. 
Only Toshiba and Hitachi have 
marketed their consumer products on 
a large scale in the United States. 


Consumer Electronics 
Manufacturers 

Sharp, Sony, Matsushita (Panasonic 
and Quasar), Casio, Sanyo, Seiko, 
and Canon have all been successful in 
marketing consumer electronics in the 
U.S. These companies know the 
American consumer market and have 
impressive distribution and service 
networks. The demands of the con- 
sumer markets for small battery- 
powered gadgets have made these 
companies invest heavily in semicon- 
ductor research, Sharp and Seiko, for 
example, have spent millions on devel- 
oping advanced low-power CMOS 
(complementary metal-oxide semicon- 
ductor) chips. Those chips and their 
descendants will form the basis of re- 
markably small, portable, battery- 
operated microcomputers. 

As to the sizes of the companies 
themselves, Matsushita employs 
96,000 people and had semiconductor 
sales of $254 million in 1981 (double 
the sales of Texas Instruments). Sony 
employs 33,000 and has annual sales 
of around $5 billion, Sanyo employs 
19,000, and Sharp employs 18,000. 
Canon is a $2-billion company. Seiko 
is a privately held $3-billion com- 
pany. 

We know less about the intentions 
of the Japanese consumer electronics 
manufacturers than we do about the 
major computer manufacturers, but 
the consumer electronics companies 
are clearly interested in the American 
microcomputer market. Sharp makes 
the YX-3200 business-oriented com- 
puter, a handheld computer, and also 
manufactures the handheld computer 


sold here under the Radio Shack 
name, Casio makes and sells the FX- 
9000P, a desktop microcomputer aimed 
at scientists and engineers. Matsushita 
is producing a 6502-based handheld 
computer for sale under both the 
Panasonic and the Quasar names. 
Sony offers its Typecorder and a word 
processor that uses 3-inch floppy-disk 
drives. Matsushita and Hitachi are 
making 3-inch floppy-disk drives too. 

Japanese consumer electronics com- 
panies know what an important role 
convenience of use plays in the sale of 
consumer goods. If we're lucky, these 
companies will introduce microcom- 
puters that are not just friendly to 
users but are downright seductive. 

Of particular interest to current 
microcomputer users is the Suwa 
Seiko Group, maker of Seiko watches. 
Suwa Seiko established the Shinshu 
Seiko Company Ltd. in 1961 to make 
watch parts. Shinshu Seiko now 
makes small liquid-crystal displays 
and digital printers. In the U.S., we 
know Shinshu Seiko better under the 
brand name Epson, as in Epson 
MX-80, the matrix printer that took 
the U.S. by storm. 

Epson has made computers since 
1978, when sale of the ЕХ-1 office 
computer began in Japan. In 1980, 
Epson introduced to the Japanese mar- 
ket the KX-1, a desktop computer with 
built-in dual-disk drives. Epson 
America recently showed the HX-20, a 
handheld computer that looks very 
much like the Sony Typecorder, in the 
United States. At the October 1981 
Data Show in Tokyo, Epson exhibited 
a desktop personal computer, the 
QC-20, which runs CP/M, has a 
4-MHz 280 processor, and comes with 
up to 256K-bytes of RAM (random- 
access read/write memory). The Data 
Show also gave Epson the opportunity 
to introduce a slim-line, 5%-inch 
floppy-disk drive called the FT-20. 
Look for Epson to do big things with 
small packages. 

Sony's plans for microcomputers 
are unknown, but in researching this 
article, I talked with many executives 
from Japanese electronics companies 
in the United States. Three people told 


It's a fact. A single chart or graph can tell you instantly what it 
takes hours to interpret from printouts or other raw data. 

Now, with the Strobe 100 Graphics Plotter and Software 
package, you can create superb hardcopy graphics directly 
from your computer. And you can do it for an investment of 
only $995. 

The Strobe System transforms complex data into 
dynamic, colorful visuals with a 
few simple commands from your 
computer. Charts and transparen- 
cies that once took hours to pro- 
duce are plotted within minutes. 
Information can be presented as 
bar charts, pie charts, curves or 
isometrics in a variety of colors. 
And with a resolution of 500 
points per inch, the Strobe 100 
matches or surpasses the quality 
of plotters costing thousands of 
dollars more. М 


РЕГИ ішкені 
menu E ue 
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You can also save and modify your graphics through 
Strobe's menu-driven programs. А broad selection of 
software—including a VisiCalc “-compatible program— 
is now available. 

When the Strobe Graphics System is interfaced to your 
computer, an 8-1/2 x 11 inch sheet of paper can speak any- 
one's language—visually. Visit your local dealer and learn 
how to start charting your for- 
tunes today Because a perspective 
on the present can also be your 
window on the future. 


Strobe Inc. 

897-5A Independence Avenue 
Mountain View, CA 94043 
Telephone 415/969-5130 


The Strobe Graphics System 


Seeing is believing 
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The diskdrive 
that puts more byt 
into your Apple. 


Introducing the first totally compatible 
Floppy Disk Drive. 

Rana Systems has designed a totally 
compatible disk drive for Apple, that's better 
than Apples. À high density, high capacity disk 
drive and controller that offers a myriad of 
features Apple never thought of. Unique advan- 
tages that get the maximum efficiency out of 
your existing Apple II* hardware and software. 

At Rana, we knew you wanted more 
storage, so we went right to the core of the 
problem. Even our most economical model is 
designed to give you 1596 more storage capac- 
ity than Apple's. Our top-of-the-line unit gives 


Apple Ё м а registered trademark af Appie Computer Inc. 


you 4 times the capacity of Apple's comparable 
unit. Even our design 1s far more dramatic than 
theirs. With lines that actually complement the 

sleek Apple I] computer. 


We're a step ahead of Apple because 
we have a faster step. 

Holding more information is even 
more valuable when you can get it faster. The 
Rana System track positioning mechanism is 
engineered to access three to four tirnes faster 
track to track, with greater accuracy than 
Apple's. Our disk drive offers safeguards like 
a Stall provision to protect spin motor burnout, 


an advanced write protect feature that keeps 
your information where you put it, and an 
energy saving device that powers down" when 
your disk drive is taking a break. 


We even took a bite out of Apple's price. 
Qur most popular model is Z596 more 

economical per byte than Apple's, providing 

you with maximum performance, superior cost 

efficiency, and totally compatible styling. It 

also comes with a free diskette containing all 

the optional software and supports you'll need 

to enhance the capacity and performance. 

And it's all backed up with an efficient service 


support system, and a full 90 day warranty. 

The Rana System Floppy Disk Drive. Just 
plug it into your Apple and all those delicious 
extra bytes will be yours. 


Ranaoysiems. 


D 


20620 South Leapwood Avenue, Carson, CA 90746 213-538-2353. 
For dealer information call toil free: 1-800-421-2207. 
in California only call: 1-800-262-1221. Source Number TCT-654. 
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Did you know 
that with 
the new 


UCSD 


P-SYSTEM 


you can write 
programs in 


апагип them on 


ALTOS, APPLE, 
COMMODORE, 
CROMEMCO, DEC, IBM, 
INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, 
RADIO SHACK, TERAK, 
TEXAS INSTRUMENTS, 
VECTOR GRAPHIC, 
XEROX, ZENITH, 
andmany more... 


without change! 


(Think about that next time 
you want a larger market) 


ме support systems 


software and/or applica- | 


tlons ready-to-run on 
APPLE, DEC LSI-II T, 
RADIO SHACK 
MODEL 118 & 1115 and ALTOS. 


PCD SYSTEMS 
P.O. Box 143 

Penn Yan, NY 14527 
315-536-7428 


1TM Digital Equipment 
§TMof Tandy Corp. 
“TM U. of California 
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me that Sony has a marvelous per- 
sonal computer running. Two of these 
sources said that the Sony computer is 
based on the 8086 microprocessor. 
One of these sources said that Sony 
had not yet decided to market the 
computer. Another enticing report 
claims that Sony is developing a 3-inch 
Winchester hard disk. 

Matsushita will soon introduce a 
floppy-disk drive module for its hand- 
held computer. The module incorpor- 
ates а ZBO microprocessor and runs 
CP/M. Last fall at the press conference 
introducing the handheld computer, a 
Panasonic spokesman said, "This is 


only the beginning." 


An Exceptional Entry 

Among the Japanese microcom- 
puters reviewed in this issue is the 
Bubcom80 from Systems Formulate 
Corporation. This small company, 
recently founded with Fujitsu's help by 
a Former designer for Fujitsu, is neither 
a consumer electronics manufacturer 
nor a major computer manufacturer. 
Systems Formulate is, however, en- 
tirely devoted to designing and selling 
microcomputers and to teaching peo- 
ple how to use them, In addition to its 
own Bubcom80, Systems Formulate 
sells the Commodore VIC, the NEC 
PC-8001, the Apple II, and the Oki 
if800. A more detailed profile of Sys- 
tems Formulate appears later. 


Japanese Pricing Policies 

Some American advertisements are 
welcoming the entrance of the 
Japanese into the microcomputer 
market here, Other voices, however, 
are warning that the Japanese will use 
unconscionable pricing policies to 
drive their American competitors out 
of the market. 

American semiconductor manufac- 
turers reportedly feel that Japanese 
manufacturers are "dumping" inte- 
grated circuits in the United States. 
That is, they're selling at a loss in 
order to drive American companies 
out of the market. The Japanese main- 
tain that they are selling at a small pro- 
fit despite paying a 4.2-percent tariff. 

Chris Rutkowski, marketing and 


national sales manager of the periph- 
eral products division of Epson 
America, offers a strong rebuttal to 
charges that the Japanese practice un- 
fair pricing. Rutkowski sums up the 
difference between the way American 
and Japanese companies price their 
products with: "The Americans make 
a product and sell it for as much as 
they think they can get. The Japanese 
make a product and then figure out 
what it actually cost to make and 
distribute it. Then they add 15 per- 
cent. This is fair, equitable pricing." 

American car advertisements on 
television are now verging on racism. 
While it's convenient for the American 
auto industry to blame the Japanese 
for plummeting sales, most consumers 
realize that Detroit is in trouble mainly 
because its executives were appallingly 
slow in realizing the need for small, ef- 
ficient cars. 

The American microcomputer in- 
dustry seems far more progressive 
than the car industry. American 
microcomputer manufacturers expect 
a challenge and are preparing to meet 
it—I hope—without resorting to slurs. 
It seems reasonable to expect that fair 
competition between domestic com- 
panies and the Japanese іп the 
American microcomputer market will 
lead to better products and lower 
prices, with several companies surviv- 
ing on each side and the American 
consumer being the ultimate victor. 


+ BMC BMC Interna- 


tional is a Jap- 
anese trading company founded in 
1977 (о specialize in electronic pro- 
ducts. BMC sells video monitors and 
terminals, memory boards, electronic 
typewriters, printers, the Oki if800 
microcomputer, calculators, electronic 
games, and other products based on 
integrated circuits, BMC's promotion- 
al literature mentions personal com- 
puters as well as business computers. 
Its American subsidiary is known as 
BMC USA, Inc. 
Oki Electric In- 
О dustry Company 
Ltd. of Tokyo 
manufactures the if800 distributed 
here by BMC. Okidata Corporation, 
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~ Executive 


At last, two books to show 
BASIC mean business. 


Planning with А 


by i ouglas Негдегі, 
13 book will'show you 
а г iputer to complete 
ASKS 1а ste үйге efficiently. It's a 
ragtinal in = опір BASIC, the 
most commonly 


ЕТ: 


Executive Planning With BASIC, X. T. Bui, 
Rel. B380. $12.95. This fascinating book 
presents a collection of BASIC computer 
programs for the most up-to-date business 
decision models. I! explodes the myth that 
programming is lor computer specialists 
only. The executive will quickly learn how to 
accelerate and improve decision-making 
and planning methods by using a micro- 
computer. 


Here is an overview of what's covered: 


DECISION MODELS UNDER CERTAINTY 

+ Cosl-Volume-Prolit: Finding the Break-Even Point 

a Linear Programming: The Simplex Method = Inventory 
Management: The EOQ Formula 


DEREN MODELS UNDER UNCERTAINTY 

Sequential Decision Model: a Decislan Tree lor- 
E шеру ілі pal. Path Analysis ar 
А5іт jel for Onimage 


you how to make 


SYBEX has the most comprehensive library. 
available, trom introductory to busing | 
hardware, programming and assembly: 
language titles; all written by computer. 2% 
prolessionals. The thorough, readable a 
proach@@SYBEX books is lavored by бой 


lechnical people and compuler spécial 5 Is. et 


To order these books or get a tree ca 
fil] out the coupon,or call JOLL-FRE 
8007227-2346, (within Calif.) 415/848- 


а free catalog С) BASIC tor Business Hm 85 
Executive Pianalng with BASIC $12.95 
Ай: " 60/8ook UPS Г] TS¢/Book 4th Cisss 
$2.00/Book Overtegs Mail 


= ЕСЕ. 


; Charge my — VISA — MasterCard __ American Express 
М Candia. 
j Total Amounl Enclosed $ 


а 


SE — Z| == 
Mail to: SYBEX, Ine. 
ЕХ 2344 Sixth St., Dept. А-1 
КУ; 7. = СА gane 


Japanese Сотир 


Oki Electronics of America, Oki 
Semiconductor, and Oki Electric 
Overseas Corporation are other sub- 
sidiaries of Oki Electric Industry. Last 
year marked Oki's centennial, While 
the company’s size doesn’t rival that of 
giants such as NEC and Toshiba, Oki 
does devote all the efforts of its 12,400 
employees to electronic and telecom- 
munications equipment. 

About 38 percent of its sales consist 
of electronic business machines. Oki's 
OKIT AC series of computers sells well 
in Japan, as do Oki's modems and tele- 
printers, Okidata printers are popular 
here, Oki Semiconductor's products 
include 64K-bit RAM chips and other 
VLSI (very large-scale integration) 
chips. The company's new VLSI plant 
opened in 1981 and was producing 3 
million 64K-bit dynamic RAMs a 
month by late 1981. Oki expects pro- 
duction to rise gradually to 10 million 
a month by 1985. 


Canon Although better 


known for calcu- 
lators and cameras than for com- 
puters, Canon is capable of mounting 
a substantial microcomputer market- 
ing effort in North America. Canon 
has diversified in recent years and now 
produces copiers, electronic type- 
writers, micrographics equipment, 
magnetic-card readers, magnetic heads 
for audio and digital devices, and 
microcomputer disk drives. Canon is 
conducting research іп computer- 
aided design (CAD) and computer- 
aided manufacturing (CAM). In fact, 
40 percent of Canon’s sales in North 
America are business machines, 

The two primary markets for micro- 
computers are home and office, and 
Canon USA has extensive experience 
in North America in both, So far, 
Canon has produced computers for 
the office market only. The Canon 
CX-1 and the BX-3 are general-pur- 
pose small-business computers. 

The TX-10 and TX-15 are designed 
for fields such as banking and finance, 
payroll management, foreign ex- 
change, science, statistics, insurance, 
real estate, and auto sales, The TX-10 
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has a numeric pad, and the TX-15 has 
a standard alphanumeric keyboard. 
The TX-25 has an alphanumeric key- 
board and 4-inch floppy-disk drives. 
All these machines are based on the 
Motorola 6809 microprocessor. 
Canon could seek a larger market 
through its 7500 independent dealers 
in the United States and Canada, and 
its 700 authorized service centers could 
be a strong selling point for consumer 
computers. 


WEE Fujitsu Lid. is 


FUJITSU Japan's largest 
manufacturer of 
№ — 3 computers and its 
fourth-largest producer of semicon- 
ductors. Although Fujitsu's assets of 
$3 billion are less than those of a few 
other Japanese corporations, Fujitsu 
devotes most of its efforts to com- 
puters and data communications. In 
fact, of Fujitsu s %2,769,895,000 іп 
1981 sales, computers and data com- 
munications accounted for 
$1,819,495,000 or 66 percent. Fujitsu 
makes printers, large hard-disk sys- 
tems, terminals, integrated circuits, 
and many other computer-related 
products. 

Fujitsu's prowess in making large 
computers is widely recognized. In 
May 1981, Fujitsu introduced the 
world’s most powerful general-pur- 
pose computer, the FACOM M-382. 
Its dual processor system has 32 to 128 
megabytes of main storage and as 
many as 64 channels, for a maximum 
total throughput of 96 megabytes per 
second. 

Fujitsu is one of the world's largest 
producers of integrated circuits; its 
64K-bit dynamic RAM mass-produc- 
tion system is the world's largest. Fu- 
jitsu sells integrated circuits in the 
United States through the subsidiary 
Fujitsu Microelectronics, In develop- 
ment are high-electron-mobility tran- 
sistors (HEMT) and Josephson- 
junction elements, both of which 
should bring dramatic improvements 
in circuit performance. 

No one is doing more with bubble 


memories than Fujitsu. Mass produc- 
tion of 64K-bit and 256K-bit bubble 
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ISE is an 
International 
Consortium 
of the World's 
Leading Software 
and 
Consulting Firms, 
Representing 
Over 5,000 
Professionals 


Around the World 


Major companies around the 
world are joining this consortium to 
provide mainframe-quality software 
Гог microcomputers. 

ISE provides professional applica- 
tion developers with the finest array 
of integrated software tools available 
anywhere: 
® Data Base Management 
• Data Communications 
® Programming Languages 
e Screen Management 

Also available—a full spectrum 
of the most advanced office systems 
for an integrated approach to office 
management and control. 

These fine products are distributed 
in most countries through ISE. For 
more information, contact: 


In Q.S.: 
ISE-USA 
P.O. Box 248 
' Lafayette, Indiana 47902 
Tel: (317) 463-2581 


In Germany: 
ISE-ADV/ORGA GERMANY 
Lipowskystr. 26 

8000 Munich 70 

Tel: (0 89) 77 60 23-4 


In France: 

ISE-CEGOS 

Tour Chenonceaux 

204, Rond-Point du Pont de Sevres 
92516 Boulogne Billancourt Cedex 
Tel: 620-61-04 


In Switzerland and Austria: 
ISE-ADV/ORGA SWITZERLAND 
Mainaustra[le 17 

CH-8008 Zürich 

Tel: (01) 32 02 70-1 


Elsewhere: 
ISE-INTERNATIONAL 
P.O. Box 248 

Lafayette, Indiana 47902 
Tel: (317) 463-2581 


РО. Box 248 Lafayette, IN 47902 


For more on one of 
our fine products, see page 303 


in sophistication. 


"90е 


It was inevitable that someone would bring 
these technologies together. That someone is ISE: 
a new kind oftomputing company created to 
bridge the evolutionary gap between professional- 
quality software and microcomputers. 

The result of an international alliance of 
software and computer consulting companies, 
ISE today produces the world's most sophisticat- 
ed software for the world's smallest professional 


Ld 


1.Computers shrinking in size and price, 
growing in power. 


2 Professional software, steadily increasing 


As inevitable as evolution. 


Two rapidly changing technologies: 


computer systems. 

ІБЕ 5 current offerings of data base тай 
agement systems and applicatioft developmen 
tools provide all the capability of mainframe 
software, at a fraction of the price. 

For more information on this major devel- 
opment in business computer technology, phone 
our main office at (317) 463-2581 or contact 
the ISE affiliate nearest you. 


ы РО. Вох 248 Lafayette, IN 47902 


Rely оп SYNCOM | 
diskettes with Есіуре 7 
coating. Balanced coercivity means 


What if you want 
more assurance 
your vane - 


ЕСТЕ 


x 
^ 


long-lasting signal life. 


Syncom diskettes assure excellent 
archival performance in the 
following ways. 


First, with calibrated coercivity — 
precisely balanced blend of milled 
ferrous oxides that allows Ectype® 
coating to respond fully to “write” 
signals, for strong, permanent 
data retention. 


Then, a burnished coating surface to 


boost both signal strength and 
packing density. 


Carbon additives drain away static 
charge before it can alter data. 


And, finally, every Syncom diskette 
is write/read-back certified to be 
100% error free. 


To see which Syncom diskette will 
replace the one you re usin now, 
send for our free "'Flexi-Finde 
selection guide — and the name of 
the supplier nearest you. 


Balanced coercivity 
of Ectype® coating 
allows write current 
to saturate fully 


Syncom, Box 130, Mitchell, SD 57301, 
800-843-9862; 605-996-8200. 


SYNCOM 


Manufacturer of a full line of flexible media 
"See us at NCC Booth 45510" 
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memories will begin soon, and Fujitsu 
has developed a prototype 1-megabit 
bubble memory. Although Fujitsu 
foresees the use of bubble memories in 
personal computers, price seems an 
obstacle at present. 

In the U.S., Fujitsu markets its 
small- and medium-scale computers 
via the TRW -Fujitsu Company, a joint 
venture with TRW Inc, Fujitsu exports 
its large-scale computers to Amdahl 
Corporation, which markets them in 
an OEM arrangement. 

In the realm of microcomputers for 
the mass market, Fujitsu has yet to 
establish itself. Fujitsu's "piggy-back" 
microcomputers, with their detachable 
ROMs (read-only memories) are cer- 
tainly innovative. Users find the ease 
of replacing these ROMs a great aid in 
program development. The Fujitsu 
Micro 8 (FM-8), with twin 6809s and 
an optional 280, is impressive too, 
although we have lately learned that it 
will not be sold in the U.S. in its pre- 
sent form. Fujitsu is among the 
Japanese firms rumored to have 
B086-based systems in development, 


| but they're not expected to be unveiled 
| this year. 


© HITACHI Hitachi is а 70- 
year-old corpora- 
tion whose 151,000 employees turn 
out thermal, hydroelectric, and 
nuclear power equipment as well as 
other electric utility equipment; chem- 
icals; iron, steel, wire, and cable; in- 
dustrial machinery; consumer pro- 
ducts including televisions, video-tape 
recorders, audio equipment, and air 
conditioners; and computers, semi- 
conductors, and other electronic 
equipment. Consumer items ac- 
counted for 21.3 percent of 1980 sales; 
computers, semiconductors, and other 
electronic equipment accounted for 
18.9 percent. Hitachi's Maxell floppy 
disks have a substantial share of the 
market here and a reputation for ex- 
cellent quality. Hitachi's dynamic 
RAMs also enjoy a good reputation, 
including the 64K-bit chips. In 1981, 
Hitachi was Japan's second-largest 
producer of semiconductors, turning 
out $614 million worth of chips. 
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COMPUTERS 


ә Easy-to-build Heathkit® э Fully assembled Zenith е Wordprocessing - accounting 
Computers for hobbyists Data Systems Computers - Super-Caic™ - small business 
e Typewriter-quality printers, for business applications 
smart video terminals è Heath User's Group library of 500 e Self-study courses for 
e Reliable service, friendly advice programs for home, work or play writing your own programs 
HEATH/ZENITH 
Your strong partner 


L] Yes, send me my frea Heathkit Catalog. | am not currently receiving one. 


name 
address д 

city 

1: | — 


Byte 334-899 PC-143 


НЕАТН СОМРАМҮ 


Benton Harbor, MI 49022 


THE $595" 
SMART TERMINAL 


The Heath 19 Smart Video Terminal gives you all the Sold through Heathkit Electronic Centerst nationwide 
important professional features you want in a ter- (see your white pages for locations). Stop in today 
minal, all for under $600: You get the flexibility you for a demonstration of the Heath 19 Smart Video Termi- 
need for high-speed data entry, editing, inquiry and nal, If you can't get to a store, send for the latest 
transaction processing. It's designed to be the back- Heathkit® Catalog. Write Heath Co, Dept. 334-894. 
bone of your system with heavy-duty features that Bentan Harbor, МІ 49022. 


withstand the rigors of daily use. 

Standard AS-232C interfacing makes the 19 com- 

patible with DEC VT-52 and most computer systems. 

And with the 19, you get the friendly advice and HEATH/ZEN ITH 
expert service that makes Heath/Zenith a strong 


partner for you. Your strong partner 
Completely ad- Reverse video by High resolution CAT 2-80 microprocessor- 
dressable blinking character lets you gives you sharp, easy- control makes the 19 
cursor lets you emphasize words, to-read image, reduces capable of multitude of 
edit anywhere on phrases or paragraphs. eye-strain, high-speed functions. 
Screen. a It's the only terminal 
| . with ROM source code 


Complete ASCII readily available. 
character setinclud- 
ing upper case, 
lower case with 
descenders, and 


special graphic 


Insert and delete 
character or line plus 
erase to end of line 


symbolis. and end of screen 
make the 19 ideal 
BO character by 24 jene eee 
іле format, plus 25th қашады 
line for operator mes- | 
sages and prompts. 
i Cursor and 
| special functions 
Professional are accessible 
quality keyboard, by keyboard or 
standard type- computer, using 
writer layout, 72 either DEC VT-52 
keys, including or ANSI Standard 
12 special function protocols. 
keys. / 
Keypad in 
calculator format 
permits fast, 
easy entry of 
numeric data. 
ul 
tHeath Company and Verilechnology Electronics 
і һо)! iari f 
“Іл kit form, F.O.B. Benton Harbor, МІ. Aiso available the completely assembled Zenilh 2-19 Passed Mie idend mend nm 
al $895. Prices and specifications are subject to change withoul nolice. are operated by Veritechnology Electronics Corporation. 
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personal computer 


UCSD 
p-System"IV-1 


А superior implementation of the UCSD 

p-SYSTEM ıs available NOW for your 

IBM Persona! Computer. 

Network Consulting has added many 

features which the professional program- 

mer will find useful. These features are 

not available from any other sources. 

Нага disk support for Corvus, Tall Grass 
Technology and others 

“25% more floppy storage, without add- 
ing or modifying hardware, retaining 
compatibility with standard IBM disk- 
ettes 

eDouble sided/double tracking/fast 
stepping floppy disk drive support 

«НАМ disk support (uses up to512k RAM) 

eAdaptable system support for adding 
custom МО drivers 

Remote Terminal support 

ФХОМ/ХОЕҒ flow control for serial prin- 
ters 

e Disk write verification 

*and more! 

Standard p-System features include: 

«Program chaining 

eStandard МО redirection (including 
command files) 

«Dynamic program overlays 

eSupport for asynchronous processes 
and concurrency primitives in Pascal 

«Газ Pascal, Fortran and Basic com- 
pilers, all producing universal p-code 
programs 

eA powerful screen oriented editor that 
runs in both programming and text 
editing modes 

*A Native machine Code Generator that 
processes your Pascal, Fortran and 
Basic programs to convert parts of 
them to Native machine code 

eDynamic runtime binding of separately 
compile programs and units. 

*Turtlegraphics for easy graphics dis- 
plays 

ePrint spooler for background printing 

e Symbolic debugger 

Extended memory support 

в А library of program modules and other 
utilities 
48 HOUR DELIVERY — CALL NOW! 


UCSD.p—SYSTEM from 
Network Consulting 
Theonly serious choice for business 


Dealer Inquiries Welcome 
TM The Regents of ihe University of Callfornia 


$ nim 
| VISA 
| nmm 


Network Consulting Inc. 


А106 - 1093 W. Broadway 
Vancouver, B.C. 
Canada V6H 1E2 

(604) 738-3500 


130 Мау i992 BYTE Publications Inc 


Japanese Computers 


Hitachi's integrated circuits and 
computers have been selling well 
where marketed under Hitachi's own 
name, Domestic Japanese sales of 
Hitachis M and L series computers 
have been brisk. Hitachi's M-280H is 
among the world's most powerful 
computers, with 32 megabytes of main 
memory. What better place to dump 
that much data than the Hitachi disk 
storage unit that holds 2.5 gigabytes? 
The HITAC E-800 is a formidable 
super minicomputer, and the HITAC 
L series is designed for use as terminals 
in distributed processing. At the 
smaller end of the size scale, Hitachi 
offers three microcomputers based on 
the 6809 processor; the MB-6890, re- 
viewed in this issue, is the most power- 
ful of the three. 

Despite its size, technical excellence, 
and vertical integration, Hitachi has 
suffered some setbacks in foreign mar- 
kets. Hitachi was supplying processors 
to Ite] in the United States, and Itel's 
debacle in computers hurt Hitachi 
here. Іп response, Hitachi has signed 
an agreement to supply large pro- 
cessors to a National Semiconductor 
Corporation subsidiary, National Ad- 
vanced Systems Corporation. Hitachi 
has a similar arrangement in Europe 
with Olivetti. 

The FCC's radio-frequency inter- 
ference rules postponed the Hitachi 
6809-based machines’ entry into the 
American market. Hitachi is showing 
signs of being unhappy about software 
support for its 6809-based systems and 
is considering basing its future micro- 
computers on the 8086. Whatever 
Hitachi's decision, this giant company 
can make anything it wants to make, 
and it is sure to make interesting 


microcomputers, 
Company is an- 


NEC 
other of the Jap- 


anese corporate giants on the interna- 
tional scene. With 64,000 employees 
and $5,174,493,000 in assets in 1981, 
NEC produces consumer products, in- 
cluding color televisions, hi-fi audio 
equipment, and kitchen appliances; 
microcomputers such as the PC-8000 


Nippon Electric 


series; and minicomputers such as the 
Astra series. It also produces main- 
frames, including the NEC System 
1000, which can execute 29 million in- 
structions per second, has a 
64-megabyte main memory, a 
256K-byte high-speed cache memory, 
and excellent integrated circuits, in- 
cluding МЕС» widely used 64K-bit 
dynamic RAM chips (256K-byte 
dynamic RAMs and 512K-bit ROMs 
are in the experimental stage). 

NEC's long list of peripherals is 
headed by the excellent Spinwriter 
series of letter-quality printers, 
renowned RGB (red-green-blue) color 
monitors, matrix printers, band 
printers, modems, floppy disks, and 
Winchester hard disks. In 1981, NEC 
led the world in production of semi- 
conductors with sales of $805 million, 
about seven times those of Texas In- 
struments. 

NEC clearly has everything needed 
for vertically integrated production of 
microcomputer systems. Moreover, 
much of its strength is in computers 
(24 percent), electronic devices (23 
percent), and home electronics (13 per- 
cent). 

Two of NEC's subsidiaries are now 
selling the PC-8000 series in the U.S. 
NEC Home Electronics USA, Personal 
Computer Division, targets the per- 
sonal-computer market, while NEC 
Information Systems Inc. sells to the 
small-business market. NEC Informa- 
tion Systems also offers office fur- 
niture designed for the PC-8000 and a 
new communications board for the 
PC-8000 in the office environment. 
Since its inception in 1977, NEC Infor- 
mation Systems has grown to an 
annual revenue rate of $100 million. 

Indications are that both NEC 
Home Electronics and NEC Informa- 
tion Systems plan aggressive expan- 
sion. NEC exhibited two new 8-bit 
microcomputers in Japan last year. Re- 
ports suggest that NEC Home Elec- 
tronics will bring out a computer (per- 
haps the PC-6000) to compete head-on 
in price with the Commodore VIC. 

NEC Information Systems may in- 
troduce the PC-8800, which will repre- 
sent an improvement in mass storage 


ҒМ5-80. THE TWO DOOR 
DATA BASE PLUS - 


| Door #1: Reports you'll use today. 


Door #2: The sky is the limit. 


e've split the proven, best- 
selling FMS-80 micro data 
base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essential file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man- 
ager can use. 

And ЕМ5-81 with its new manual, 
18 50 easy to use, you'll be generating 
reports the first day. FMS-8] sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that lets 
you perform virtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 


Using FMS-82, you or your com- 
puter dealer can make FMS-80 do 
Just about anything. FMS-82 sells 
for $495. 

Naturally, FMS-82 is fully com- 
patible with all the files and func- 
tions you generate with FMS-8]. 

ЕМ$-81 is so useful, it might 
seem like you'll never need FMS-82. 

But as you expand your use 
of computers, isn't it nice to know 
it's there? 

The FMS family runs under 
CP/M, MP/M, CDOS, and Turbodos. 
Call or write today for a brochure 
detailing the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

You'll be impressed. 


1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 969-7047 


а or produci 
DJR Associates, Inc. 
2 Highland Lane 
North Tarrytown, 

NY 10591 


Circle 403 оп inquiry card. 


FMS-80,FRM5-21, FMS-82 
ТМ DJR Associates 
СРАМ, МРРМ ТМ Digant Research 
CDOS TM Cromemco 
Turbodos TM Software 2000, Inc. 


Сігсів 19 on inquiry card. 


d. Small 
м RICAN Business 
COMPUTERS 
118 $. MAL ST. PRYOR, OK. 743841 
ALL PRICES ARE CASH DISCOUNTEO 
3%. C.OD. AND CHARGE ORDERS 
ABE 3% MORE. OEALER INQUIRIES 
INVITEO. 


DON'T PAY MORE !!! | 


TRS-80 MODEL И! 


PLE ESSERE ERR 


Ра PER ERERE PRED 


DISK DRIVES 


MODELI 
TEAC оғ ТАМрОМ................... 


MODEL 11) 
DRIVE 0...2. оог онова 
DRIVE ———— ...$239 
DRIVE 2. 3.. Ener pera rhe рот 


COLOR COMPUTER 
о о т ОИ СЕ Вр $499 
DPUIVE 1,2, 8................»......-.. $250 


EPSON PRINTERS 


ALMOST EVERYONE WHO CALLS ABOUT 
EPSON PRICES BUYS A PRINTER. THERE 
ARE TWO REASONS FOR THIS: 1. WE 
USUALLY HAVE THE LOWEST PRICE ІМ 
THE COUNTRY, 2. WE ALMOST ALWAYS 
HAVE THE PRINTER THEY NEED IN STOCK. 
50.. CALLUS TODAY! 


AW...WHAT THE HECK 


RAM Memory Chips for the TRS-80 Appr 


$16.95 


T! i eggs рі Amonum 
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74110 07 Сола : 
ыны hpi 4 у 
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кыны Бы» «D Бань м es) ынта ін 
eg НАМ tome, Cigs MP PER Е ыра. 
mg ТБО du e: Жей тарар IPAn Фа: 
ват ігі jèmen att те peris $ АК howe! 3 
reg dw Зат 00 ін өз 16K Meet Meds Fe м 
Te ім МІ Тыр saw еда М Шар ығ (esta 
hem tor $370. Во ша 

‘AW OWT teok бтр. SET 


тете here *burrvitutitn* 
ттчгғичтизтитттетттечт 
eRe eat ete тат tee er 

Serer pee eee eee таф гот 
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.еиетветртейнт 
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наватаейотынФтЕткКтеятиятафоьитаайфзеяацежы 


Sareea wee eT ROT TAT eee eee rt 


84 
C. ТОН Ғ10-40...................... 
C. ITOH 210-55... sarisi 
С. ITOH РВОМИНІТЕН................. 5489 


PACKET MAN FOR 
COLOR COMPUTER ............. 


918-822-4844 
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and packaging over the the PC-8000. 
The 8800 is expected to have 8-іпсһ 
drives, and, unlike the PC-8000, the 
whole system can be turned on and off 
with a single switch. Both NEC Home 
Electronics and NEC Information Sys- 
tems are offering more applications 
software tailored to the PC-8000. 
Rumors are also circulating that 
NEC will introduce a 16-bit micro- 
computer based on Intel's 8086 micro- 
processor, but it's unclear whether the 
machine's target is home, office, or 
both. If and when NEC does introduce 
the 8086-based machine, much will be 
determined by which subsidiary intro- 
duces it—NEC Home Electronics, 
NEC Information Systems, or both. 


Akio Watanabe 
founded Systems 
Formulate іп 
September 1978. 
Since 1964, 
Watanabe's true love has been small 
computers. While a hardware designer 
at Fujitsu, he designed the FACOM 
230 and FACOM У series systems. 
Watanabe struck out on his own in 
1978 in order to spread the benefits of 
microcomputers to the public, 
Systems Formulate not only designs 
and sells machines but also provides 
training courses. 

Sales from April 1980 to March 
1981 were $4,300,000, up Нот 
$3,100,000 the previous year. Systems 
Formulate has already made a full 
return on its original investment of 
$230,000. Fujitsu president Taiyu 
Kobayashi helped Systems Formulate 
with technology and personnel as well 
as financing, 

Perhaps the most striking fact about 
Systems Formulate is that it sells 8 to 
10 percent of all the personal com- 
puters in Japan. Systems Formulate 
has four retail stores, three in Japan 
and one in Palo Alto, California. The 
systems sold include the Commodore 
VIC, the Apple, the NEC PC-8001, 
and the Oki if800. 

Systems Formulate has two training 
“campuses,” both in Japan. The cam- 
puses, which offer a variety of soft- 
ware training courses, provide a sepa- 


rate personal computer for each stu- 
dent. The most popular course? “SB 
nyu-mon," the beginner's course in 
small-business computer applications. 
Students can rent computer time for 
study outside class hours. 

Watanabe and other Systems For- 
mulate staff members designed the 
ZBO-based Bubcom80, which Fujitsu 
builds. The Bubcom80 is a beautiful 
machine, and a drop in the price of 
bubble memory would make it hard to 
resist, Systems Formulate's direct retail 
sales of computers may enable the 
company's talented designers to 
understand better than others the 
needs of personalcomputer users. 
Add to that the little company's close 
ties with Fujitsu and apparent ability 
to use the giant's production facilities, 
and Systems Formulate seems an at- 
tractive dark horse in the American 
microcomputer market. At this point, 
however, Systems Formulate's only 
machine is too expensive for all but a 
few personal computer users. 


А century-old, 
ree $9-billion com- 


pany that employs almost 64,000 peo- 
ple, Toshiba offers products that range 
from light bulbs to a neutral-beam in- 
jector for fusion experiments. Perhaps 
most impressive about Toshiba as a 
contender in the U.S. personal com- 
puter market is that Toshiba combines 
experience in both consumer elec- 
tronics and information-processing 
systems with the capacity for vertical 
integration. Toshiba is Japan's third- 
largest producer of semiconductors, 
with sales of $541 million in 1981. 
Toshiba's technological feats in- 
clude a pocket liquid-crystal-display 
television, a voice-driven word pro- 
cessor for the intricate Japanese lan- 
guage, a highly successful family of 
CMOS integrated circuits, and the 
world's first microcomputer that uses 
silicon-on-sapphire (505) technology. 
The first two microcomputers 
Toshiba introduced in the United 
States were its T200 and T250 desktop 
machines. Both use the 8085A micro- 
processor and come with CP/M, 
CBASIC П, and Microsoft BASIC 


G&G ENGINEERING 
is working wonders 
with GompuPro! 


You can get FAST single and multi-user CompuPro based configurations 
fully integrated from G&G ENGINEERING. 


MULTI-USER SYSTEMS 


ME/M 8-16 


Are you having trouble deciding 
whether to go 8 bits (with lots of soft- 
ware that runs NOW), or 16 bits (with 
ай that potential power)? Thanks to 
G&G, it's a split decision —EVERY.- 
BODY WINS! G&G ENGINEERING's 
implementation of MP/M 86™ does it 
all! We call our package MP/M 8-16 
because it uses Digital Research's 
MP/M 86 to provide a multi-user, multi- 
tasking environment for running both 
CP/M 2.27“ and СРМ 86™ compatible 
programs... AT THE SAME TIME! 


That's right! Imagine a system 
where one user could be running 
Wordstar'", another dBASE 1“, a 
third SUPERCALC™ (all 8 bit CP/M 22 
compatible programs), while a fourth 
user runs CBASIC 867 (16 bits and 
CPIM 86 compatible) It's all made 
possible thanks to CompuPro's 
powerful hardware, including the 
8085/8088 processor board and DMA 


Circle 459 on inquiry card. 


disk controllers, and thanks to G&G 
Engineering's software expertise. 


Plus you can install up to a 
Megabyte of CompuPro high speed 
Static RAM memory and an assort- 
ment of hard disk drives. This system 
means business. 


But flexibility isn't the only 
good news. This system is also FAST 
(naturally, it's by G&G). What's more, 
it's BIG. СРМ 2.2 compatible 
programs when run under MP/M 8-16 
are not limited to user work areas of 
48K, as with 8-bit-only MP/M systems. 
With MP/M 8-16, your work area for 8 
bit software is a whopping 62K! 


"MPAA 8-16 is a proprietary implementation of МР/М 86 


version 2.0. This implementation takes advantages of 
Ihe CompuPro 8085/8088 processor card and can not 
be run on other CPU cards. 


UNIX 


DUAL SYSTEMS and CompuPro 
make a perfect match in the best 
micro-computer version of UNIX 
we've seen. This is not "UNIX-LIKE"— 
this /S UNIX, implemented on the 
МС68000 processor (32 bit internal 
registers!). For the software 
connoisseur. 


APPLICATIONS 
(for users of our CompuPro systems) 


SUPERSHEET” 


Now you can really spread out with 
SuperSheet, G&G's enhancement of 
Sorcim's SUPERCALC™. Upward 
compatible with ай your existing 
SUPERCALG files, SuperSheet 
allows up to 15 times more storage! 
If you are among the many who have 
been frustrated by the Memory FULL 
message, SuperSheet is the answer 
to your prayers! This is the largest 
electronic spreadsheet program on 
the market. Once again, G&G has 
taken the best and made it even 
better. (Requires a minimum of 128K 
RAM.) 


WARP DRIVE" 


Compute in the fast lane with 
WARP DRIVE, G&G's RAM memory 
disk drive, WARP DRIVE is extended 
address RAM memory configured 
with CP/M 222 to look like a disk drive. 
Your programs can run from 10 to 30 
times faster! When running CP/M B6, 
WARP DRIVE automatically becomes 
directly addressable main memory. 
WARP DRIVE is available in sizes 
ranging from 128K to 1 Megabyte. 


CPM!|-IBIM 


Turn your G&G system into an 
IBM-ulator! Your system can become 
a powerful software development too! 
for the IBM Personal Computer. (We use 
CompuPro's Dual Processor 8085/88— 
the same hardware ІВМ used for their 
own development!) Our CPM- IBM 
program allows you to transfer 
СР/М? compatible files to and from 
5'A4-inch diskettes іп the IBM DOS 
format. The program discerns what 
kind of file or diskette it is reading, 
then does the appropriate conversion — 
IBM to CP/M or СРІМ to IBM. G&G 
makes it easy! 


ENGINEERING 


1922 Fapubhc Avenue, San Leandro, СА 94577 (415) 8950736 


G&G Engineering ІБ an autho- 
rized CompuPro Systems Center. We 
specialize in CP/M 5-100 Software and 
Hardware integration. Our engineers 
аге factory-trained experts іп Compu- 
Pro products. All ош CompuPro 
equipment is covered by a 2-year 
phone exchange warranty. Single-user 
systems start at $5,000 and multi-user 
systems begin at $9,000. 


"COMPUPRO в a trademark of Godbout Electronic; 


MPIM, МРАМ 86, СРАМ, СРГМ 2.2 and CP/M 86 аге trade- 
marks of Digila! Research; WORDSTAR is a trademark 
ol MicroPro; dBASE I is a trademark of Ashton Tate; 
SUPERCALC and SUPERSHEET aro trademarks al 
Sorcim; CBASIC 86 is a trademark of Compiler 
Systema іпс.; UNIX is a trademark сі Ball Laboratories, 
WARP DRIVE is a trademark ої GAG Engineering. 
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SIT TING 
PRETTY 


You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter- 
minal stands are designed to accom- 
modate a variety of computer equip- 
ment. Choose from our Classic Series 
desks, DR Series desks and enclo- 
sures, specialty items like our Apple 1! 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It'sour 
way of doing business. 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, СА 90249 
(213) 327-7710 
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standard. The T200 has two 5%-inch 
built-in disk drives, and the T250 has 
two 8-inch built-in disk drives. 

At January's Consumer Electronics 
Show in Las Vegas, Toshiba surprised 
everyone by showing a third micro- 
computer, this one using a Z80A pro- 
cessor. Called the T100, this model has 
BASIC in a 32K-byte ROM, 64K bytes 
of user RAM, 16K bytes of video 
RAM, and the capacity to accept two 
additional 8- to 32K-byte ROM or 
RAM packs containing languages or 
applications programs. Тһе Т100% 
price starts at less than $1000 and dem- 
onstrates the seriousness of Toshiba's 
interest in the American personal 
computer market. The T100 may or 
may not be the same machine as the 
rumored Toshiba PASOPIA. The 
PASOPIA was supposedly based on 
the 6502 processor and was to be 
priced below the Apple. 

Toshiba will introduce another 
microcomputer at the June National 
Computer Conference in Houston. 
The T300 uses the more powerful 8088 
microprocessor and is aimed at the 
small-business market, А single-user 
system with dual 8-inch, slim-line disk 
drives may sell for as little as $3500, 
with a 10-megabyte Winchester hard- 
disk drive costing perhaps $4000. А 
multiuser system consisting of four 
T300s, a Winchester drive, and a 
printer may sell for around $25,000. 

All of a sudden, Toshiba has 
covered the entire spectrum of the 
American microcomputer market. Its 
products range from home computers 
for under $1000 to multiuser systems 
for $25,000. The T100, T200, T250, 
and T300 together seem to reflect ex- 
cellent long-range planning. Accord- 
ing to Toshiba, all four machines will 
runthesame software. There may also 
be a 6502-based PASOPIA in the 
works. 

Toshiba has signed 30 dealers and 
has a goal of signing 40 more this year. 
]t has also opened two retail computer 
stores, one in the Westwood section of 
Los Angeles and the other in Costa 
Mesa, California. Vice-president and 
general manager John Rehfeld of 
Toshiba America stresses that the 


retail stores will serve as "learning 
laboratories for gathering information 
which can be useful to our dealer net- 
work." 


5peculations and a Pipe Dream 

At the moment, it looks as if NEC 
and Toshiba are leading the pack in 
marketing Japanese microcomputers 
in the United States. Expect them to 
maintain their lead for some time. 
Both companies will soon be offering 
complete lines of microcomputers 
ranging widely in price. Both seem 
determined to win a significant share 
of the American market. Both have 
the resources for large-scale, vertically 
integrated manufacturing. Toshiba 
has marketed more consumer prod- 
ucts here, but NEC has established 
dealer networks for its Spinwriters and 
video monitors and, to some extent, 
for its РС-8000 series. 

Later this year or early in 1983, 
Hitachi can be expected to introduce in 
the U.S. a series of powerful micro- 
computers. Despite its setbacks in 
marketing computers here, Hitachi is 
such an impressive company that its 
products are likely to be worth the 
wait. Hitachi has successfully mar- 
keted consumer products in Ње U.S, 
and has everything necessary for ver- 
tically integrated production, The 
only questions are whether Hitachi 
will decide to build the right machines 
and whether the market will stil] be 
waiting by the time the Hitachi ma- 
chines arrive. 

As for the consumer electronics 
companies, Seiko's Epson subsidiary 
will probably be the first to make a 
strong showing. Existing marketing 
channels and consumer enthusiasm for 
the MX-80, along with Seiko's state- 
of-the-art CMOS technology, enor- 
mous financial resources, and exper- 
ience in manufacturing microcom- 
puters, give Epson an excellent chance 
of winning a significant share of the 
American market. This is certain if Ep- 
son decides to sell its computers, as it 
does its printers, for very low prices. 

Expect Sony and Matsushita to 
burst on the scene sometime during 
1982 with compact, convenient home 


ormance, quality, 
reliability. 
Disk 2/2: 


Excellence in DMA hard disk control. 
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‘compuProa division, Godbout Electronics 
^ 4 Oakland Airport, CA 94814-0355 


Performance, Quality, 
Reliability. 


Disk controllers / 
sub-system 


Disk 1. High performance, ОМА floppy disk 
controller for single or double-density, single or 


double-sided diskettes. IBM (soft-sector) compatible. 


$495, 5595 CSC. CP/M* 2.2 $175, CP/M-86 $300. 
Disk 2. High performance, ОМА hard disk 
controller handles up to four disk drives, up to 
sixteen heads per drive. Compatible with MP/M, 
OASIS, CP/M-80, and CP/M-B6. Contact factory for 
pricing. 


Floppy Disk Sub-System. Two Qume double- 


sided, double-density drives provide up to 2.4М 
bytes of on-line mass storage. With all-metal 
enclosure, Disk 1DMA floppy disk controller, CP/M- 
80, and CP/M-86. $3295. 

MPIM 8-16 Operating System. 
CompuPro's proprietary version of Digital 
Research's multi-user MP/M-86 (V2.0) gives you the 
best of both worlds: Run 8 bit (CP/M 2.2) and 16 bit 
(GP/M-86) software - simultaneously - in a multi-user 
environment. $990. 


Interfacers 


Interfacer 1. Two Н5-232С serial ports, full 
handshake, independently selectable Baud rates. 
$249, $324 CSC. 

Interfacer 2. Three full duplex parallel ports 
plus one full-feature RS-232C serial port. $249, $324 
CSC. 

Interfacer 3-5. Five RS-232C serial ports (2 
sync/async, 3 async) with full handshake and 
selectable Baud rates. $599, $699 CSC. 
Interfacer 3-8. Eight RS-232C serial ports (2 
sync/async, 6 async) with full handshake and 
selectable Baud rates. $699, $849 CSC. 

Coming soon: Interfacer 4. The latest 
addition to the interfacer series. Three 95-2326 
serial ports, one parallel port, and one Centronics 
parallel port. 
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Memory 
Static operation gives flawless ОМА while 
handling 10 MHz clock speeds. 


RAM 20. Extended addressing or bank select. 
RAM 20-8K: $210, $280 CSC. RAM 20-16K: $285, 
$355 CSC. RAM 20-24K: $355, $425 CSC. RAM 
20-32К; $425, $495 CSC. 

RAM 16. Works automatically with 8or 16 bit 
systems (64K XB or 32K X 16). $550, $750 CSC. 
НАМ 17. Ultralow power (1.6 Watts typical for 
64K). RAM 17-БАК: $599, $699 CSC. 48K version also | 
available. | 
НАМ 21. Low power, high density. Works 
automatically with B or 16 bit systems (128K X B or 
64K by 16). $1695, $1895 CSC. 

M-DRIVE. The first "solid state disk drive" 
increases operating speeds up to 350095. Memory 
saves are virtually instantaneous, spread sheets 
recalculate faster, long compiles take milliseconds 
instead of minutes, and disk wear is minimized too. 
You haven't experienced computing in the fast 
lane—until you've experienced M-DRIVE. 128K M- 
DRIVE $1198, 256К M-DRIVE $2395 (prices based on 
ВАМ 17; also available for other RAM types). 


CPUs 

CPU 8085/86. Executes today's 8 bit and 
tomorrow's'16 bit software on an 8 bit bus. Ghosen 
by leading software houses for IBM PC software 
development. $425, $525 CSC. 

CPU Z. The preferred Z80 board for high speed 
processing. $295, $395 CSC. 

CPU 8088/87. High-performance 16 bit CPU 
includes sockets for 8087 math co-processor and 
80130 Interval timer/interrupt controller. Compatible 
With B bit and 16 bit memory, or any mix thereof. 
$695, $850 CSC. 

Coming soon: В bit Slave Processor. 
Designed to complement 16 bit CPUs (such as GPU 
8086/87 and our upcoming 68K board), and 16/32 bit 
CPUs, by running existing libraries of B bil saftwara; 
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CompuPro delivers results in the toughest business, industrial, and 


scientific computing environments. 


Backed by a one year limited warranty 


(two years for boards qualified under the Certified System Component high- 
reliability program), CompuPro system components are the leading choice of 


systems integrators world-wide. 


When you depend on your computer, choose a computer on which you 
can depend: IEEE 696/S-100 from CompuPro. 


High-performance 
motherboards 


6 Slots. $140, $190 CSC. 
12 Slots. $175, $240 CSC. 
20 Slots. $265, $340 CSC. 


Documentation. 


"CompuPro Product User Manuals: 
1975 - 1980", This 250 + page book includes 
data on all older Godbout/CompuPro products, as 
well as many newer products such as the Spectrum 
Color Graphics board, Interfacers 1 and 2, CPU 
PESAN motherboards, CPU Z, and more. Softcover, 
''CompuPro Product User Manuals, 
Volume 2"'. 300+ page book Includes data on 
system Support 1, Disk 1, RAM 17, Interfacer 3, 
System Enclosure, and STD products. Softcover. 
$25. 

“Interfacing to S- 100/IEEE 696 
Microcomputers’’. By Mark Garetz and Sol 
Libes; published by McGraw-Hill. Covers operating 
requirements and characteristics of the S-100 bus 
with clarity and precision. Softcover, $15. 
Individual user manuals. Interfacer 3, $10; 
Disk Controller, $25; System Support 1, $20; most 
others, $5. 


Other computer 
products 


MPX 1-4 (4K on-board RAM) $495, $595 CSC. 
MPX 1-16 (16K on-board RAM) %649,5749 CSC. 
Front end processor ideal for use with multi-user 
systems. 

Enclosure 2. Rugged, all-metal construction. 
Includes 20 slot motherboard, heavy-duty power 
supply with constant voltage transformer and line 
filter, cutouts for all popular connectors, positive 
pressurized fan with dust filter, attractive styling. 
Desktop model $825, rack mount $895. 

System Support 1. Battery clock/calendar; 
sockets for battery backup RAM, 8511 or 9512 math 
processor, апа 2716 ROM options; RS-232C serial 
port; triple interval timers; dual interrupt controllers; 
power fail interrupt; more. $395, $495 CSC (add $195 
to all prices for optional math processor). 
Selector Channel. High speed DMA controller. 
Contact factory for pricing. 


Mullen Extender Board. Simplifies servicing, 
troubleshooting, and testing. $89.00 

Mullen Controller Board. 8 opto-isolators 
accapt outside world input data; drives 8 reed relays 
for computer interface to external devices (power 
relays, lights, etc.). $219.00 


GP/M, CP/M-86, and MP/M are trademarks of Digital Research: 
OASIS is a trademark of Phase 1. 


CompuPro division, Godbout Electronics, Oakland Alrport, CA 84814-0355 


in business; industrial, and scientific computing. 
шеніне Сайа рова You. 
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You 
Can Package 
Almost ANY System Faster, 
Have It Look Better, 
& Cost Less! в 


Using one of 
these systems? 
e MULTI-BUS, 
e Motorola 
Exorciser, 
e Rockwell AIM 
65 Expansion, 
e STD-BUS, 
e S100 & IEEE | | | <<. 
696. SS 
New ji 4 E 55555 
available. ШЕ E 


Я 


”“ 


Vector exclusives; 
Your choice of 

plastic or metal card 

guides, fixed or adjustable ' 

positioning. Mount connectors ог motherboards without, special 

hardware or hole 

drilling. Vector 

>. ships more 

| М | card cages 

: ay |. and paesan 

:F MESE. g off-the- 
us paa than 

|, | any other 

JE company. 

For expert 

assistance, 

call the 

packaging 

professionals 

in California. 

(213)365-9661, 

| outside 

‚ California, 

ЛИ üse.our toll- 

j "free number: 
(800)423-5659. 


"бев us at Electro 
Booth #1510" 


Vector CCK100, 
^ $51.79 (1.9) 
far 8-100, JEEE696, Motorola Exorciser. 


NEW | 
Vector | | 
ССК1ЗБА8, 1 
$37.44 (1-9) Y 


Complete as shown, Vector 
СМАЗА-20 with modules, $159.60 (1-8) 


Prices subject to change without natica, 


қ INCORPORATED 


пе Avenue, Syimag, California 81342; 


21: TW fi (8101/48 IG 
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Circle 424 on inquiry card. 


Japanese Computers m 


computers that will set new standards 
for ease of use. The marketing chan- 
nels open to these two companies are 
so extensive that both can easily 
recover from a late start. 

The challenge to these companies is 
to design and produce the right ma- 
chine on the first try. If the machines 
sacrifice versatility and performance 
to achieve the kind of compactness 
that fits neatly on one corner of a 
coffee table, then Sony and Mat- 
sushita will have to work very hard to 
succeed on the second try. If these two 
companies come in with machines that 
are not only compact and convenient 
but also are as powerful as the IBM 
Personal Computer, look out! 

Any of the companies described in 
this article, as well as their American 
competitors, could get a lead on the 
others by bringing to market a system 
with clearly superior performance for 
the price, One obvious strategy would 
be to sell a standard built-in micro- 
Winchester hard disk for about the 
price of two standard floppy-disk 
drives. Veteran microcomputer users 
know how much faster the hard disks 
make many operations, and novices 
could tell at a glance when shopping 
for a system. Japanese and American 
computer companies with experience 
in manufacturing hard disks could 
turn that experience to advantage by 
mass producing micro-Winchesters 
and selling them at mass-market 
prices. 

Here’s where speculation ends and a 
pipe dream begins (no reference to 
Unix intended). Imagine ап 8086- 
based system with 256K-bytes of 
RAM, a CP/M-8 or MS-DOS oper- 
ating system, BASIC in ROM, and a 
keyboard of high quality and versatili- 
ty. That sounds a iot like a fully 
equipped IBM Personal Computer. 
Add а built-in micro-Winchester 
drive, a fold-away flat-screen video 
display, a built-in LSI 1200-bit-per- 
second modem, а home-appliance 
controller, and sell the whole thing for 
$3500 or less. Offer a high-quality 
RGB color monitor for $500. Then 
IBM, Radio Shack, and Apple would 
have something to worry about. Ш 


INCREASE)! 
SALE! 


OF 


CP/M 


ANYONE CAN USE CP/M 
WITH SUPERVYZ 


SUPERVYZ is a revolutionary soft- 
ware concept that serves as a 
mediator between the user and 
CP/M, requesting information in plain 
English and translating the response 
into the form CP/M recognizes. Users 
are led from one application to 
another in a courteous and step-by- 
step sequence of menus. Aided by 
descriptive error messages and 
computer-assisted tutoring, the 
operator avoids mistakes and is advis- 
ed of the next step in a polite and 
friendly manner. 


Supervy2 is a trademark оѓ 
Epic Computer Corporation. 
CP/M is a Trademark of 
Digital Research. 


к= = 


EPIC ii SOFTWARE 


EXPAND YOUR MARKET 
AND LOWER COSTS 


As a Dealer, SUPERVYZ allows you 
to sell CP/M computers and applica- 
tion software to non-technical 
markets, without the added expense 
of teaching the operating system. 
EPIC supplies the menus ог you 
create your own to meet the exact 
needs of your customers. Because 
SUPERVYZ 15 compatible with over 
2,000 programs and ЗОО com- 
outers, you can bundle software from 
different suppliers and SUPERVYZ 
does the teaching. This eliminates 
costly after-the-sale handholding. 

For further information about EPIC 
SUPERVYZ, call or write us today. 


Mari 19.34 46 9а | 
8] Acceurming IAA АР бл, РИА СИЕ | 


NOW SOLD THROUGH DISTRIBUTORS 
IN POPULAR FORMATS 
800-421-0814 
DEALERS ONLY PLEASE 
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Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel. 714-695-3560 


Japanese Computers 


Japan Maps 


Computer Domination 


Ten-year research and development effort leading to 
fifth-generation systems for the 1990s is aimed at leapfrogging 


The Japanese have set out to leap- 
frog U.S. computer technology and 
become the world's leading suppliers 
of advanced computer systems. After 
two years of study and research, the 
Japanese Information Processing De- 
velopment Center —J]IPDEC —has 
hammered out a body of ideas, plans, 
and recommendations for projects 
that will culminate in what it calls a 
fifth-generation system by 1990. 

The plan for research and develop- 
ment during the coming decade 
neatly integrates many of the innova- 
tive ideas from researchers in the 
U.S., Japan, and the rest of the 
world, extending and fitting them 
into the new system [ELECTRON- 
ICS, November 3, 1981, p. 71]. 


Reprinted from ELECTRONICS. November 17. 


198!. Copyright € McGraw-Hill, Inc.. 1981. 
Alt rights reserved. 
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U.S. technology. 


Tom Manuel 
Computers & Peripherals Editor 
ELECTRONICS 


What makes the goal entirely 
believable is the Japanese ability to 
turn such efforts into a national proj- 
ect, That gives them, in effect, a na- 


Fifth-generation 
computers will 
come in sizes ranging 
from small personal 
computers to large 
mainframe computers. 


tional computer policy that is concen- 
trated, organized, and possibly gov- 
ernment-backed in a way that other 
countries cannot match. 


Problem Solver 
To meet Japan's needs, the com- 
puter of the future, in addition to 


having a higher performance level at 
lower cost, must be able to handle 
many more general problem-solving 
tasks than today's machines. Іп addi- 
tion, the system must be as natural 
for people to use as it is for them to 
speak. Access is to be through natural 
language, everyday speech, and pic- 
tures, The system that will perform 
this feat is being called the intelligent- 
interface machine (see figure 1). 

Another of its three basic functions 
will be the system's ability to learn, 
associate, and infer, just as people do, 
The computer will be able to clarify 
even vague requests and then, by us- 
ing its vast store of information or 
that available from other computers, 
make judgments that will enhance the 
thinking capacity of its human mas- 
ters. 

In other words, the computer could 
carry on an intelligent question-and- 


We аге dedicated to the achievement of a singular goal... 
to market fully supported software that sets standards of excellence. 

Standards against which all software will be measured. 
Standards which require that we, as well as the OEM’s and authors 
with whom we labor, constantly offer the state-of-the-art. 

Our commitment to being Number One is too strong for 
Lifeboat to market anything less. 


Lifeboat Associates 
The standard for fully supported software. 


1651 Third Avenue, NY, NY 10028. (212) 860-0300. 
TWX 710-581-2524 (LBSOFT ЧҮК). 
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INDUCTIVE) Japanese Computers 
COUPLED 
MODEM 


Eliminates noise, vibra-[ 
| tion problems. Originate/ | 
Answer. Bell 103. Cas-| 
sette port saves data. 


EXTERNAL INTERFACE 


HIGH- LEVEL ACCESS USING NATURAL- FIFTH-GENERATION 
INQUIRY LANGUAGE SPEECH АМО COMPUTER KERNEL 
LANGUAGE PICTURES LANGUAGE 


SOFTWARE SYSTEM 
KNOWLEDGE- BASED PROBLEM-SOLVING INTELLIGENT- 
MANAGEMENT AND INFERENCE INTERFACE | 
ЗУЗТЕМ SYSTEM SYSTEM 


HARDWARE SYSTEM PROBLEM-SOLVING АМО 
INFERENCE MACHINE 


KNOWLEDGE-BASED 
LOGIC -PROGRAMMING 
d dae 2 LANGUAGE 
ABSTRACT DATA-TYPE 
RELATIONAL 
ALGEBRA SUPPORT MECHANISM 


RELATIONAL НА PROCESSING 


DATABASE 


MECHANISM | [| INNOVATIVE VON NEUMANN 
| | MECHANISM 


INTELLIGENT - INTERFACE 
MACHINE 


Money back if 

not delighted 
MFJ-1230 INDUCTIVE COUPLED MODEM el- 
iminates room noise, vibration caused by acoustic 
coupling. Gives more reliable data transfer. 
Used like acoustic modem. 0-300 Baud, Bel! 103 
| compatible. Originate/answer. Half/full duplex. 
| 45-232, TTL, CMOS compatible. Use any com- 
puter, Cassette tape ports save data, 110 VAC or 
9 V balteries. Crystal controlled. Carrier detect, 
power LEDs. 9x1V2x4", MFJ-1231, $39.95. Op- 
tional cable, soltware for Apple 11, ІІ Plus. Plugs 
into game port. No serial board needed. 


MFJ-1108 АС POWER CEN- 

TEA, Adds convenience, pre- 
59955 vents data 1055, head bounce, 
equipment damage. Relay lal- 
ches power off during power 
| transients. Multi filters isolate equip- 
ment, eliminate interaction, noise, 
| hash. Varistors suppress spikes. 3 
isolated, swilched socket pairs. One 
unswitched for clock, elc. Lighted 
power, reset switch. Pop-out fuse. 3 
wire, 6 ft. cord. 15 A/125 V, 1875 
watts. Aluminum case. Black. 18x24 6 
x2 in. MFJ-1107, $79.95. Like 1108 
lass relay. B sockels. 2 unswitched. 
Other models available. 


GATEWAY TO 
NETWORK OF 


| OTHER FIFTH- 
ta GENERATION 


SYSTEMS 
VERY LARGE-SCALE INTEGRATED ARCHITECTURE 


Figure 1: System planned for fifth-generation computers. The intelligent-interface 
| machine will offer natural-language access, the ability to learn and infer, and ап under- 
МП 212 Талка БИТТЕН standing of the data it is storing. 
x = = -а- Яғ” 
99....... 
it's like havin 

an extra part 5 7 2 95 


MFJ-1240 Н5-232 TRANSFER SWITCH. Swit- 
ches computer belween 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
Other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20, 
PC board eliminates wiring, crosstalk, line inter- 
terence. 3 RS-232 25 pin connectors. 7x2x6 in. 


answer session with a person. The In АП Sizes 
basic function that will perform this Fifth-generation computers are 
feat is called the problem-solving and slated to come in sizes ranging from 
inference system, with a separate та- small personal to large mainframe 
chine to implement it. computers. It should be no surprise 
The third basic capability willbethe that they will be interconnected with 
ability to use stored information—the local and global networks. Some new 
computer will be able to understand techniques to be used are new archi- 
the contents of the database instead — tectures like data-flow machines, arti- 
of just being able to store it, retrieve  ficial-intelligence concepts, and lan- 
it, and pass it on. These knowledge  guages such as Lisp and Prolog along 
АЙА, 54 00 each lor айрат ana ано m opposed to databases—will with machines optimized for them. 
i e problem-solving function. JIPDEC has recommended 26 re- 
CALL TOLL FREE ... 800-647-1 500 This part of the tripartite brain will search and development themes, each 
ees hee A оса 323 5269 ou. f| be called the knowledge-based man- with several projects. The themes are 
side continental USA ang «n Mississippi agement system. It, like the other two, grouped into seven categories (see 
ENTERPRISES,[ | will have its own specialized machine table 1). Each theme has target speci- 
INCORPORATED to use advanced very large-scale inte- fications. 
921 Louisville Road, Starkville, MS 39759) gration (VLSI). For example, a personal work sta- 


eee ааыа ааа 
Order from MFJ and try il, If not delighted. 
return wittin 30 days tor refund {less shipping). 
One year unconditional guarantee. 
Order yours taday. Сай toll free 800-647-1800. 
Charge VISA, МС. Or mail check, money order 
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PERSONAL СОМ PUTER СОМ PARATIVE ANALYSIS 


VisiCalc* PLUS 
SOFTWARE |VisiCalc" 


ah manieat lons 


Business 
Graphics 


Linear 
Programming 


Math 
АС Circuil 
Analysis 


Waveform 
Analysis 


ср/м» Library 
Appie И Library 


EASE OF USE 


mmable 
Soll Keys 


Error Messages 


Bultt-in Disc No 
Operating System 
Bullt-in Screen No 
Graphics 
RELIABILITY " No Yes 
CS 
| Self Diagnostics кы Мо n ny 32- 133?F 
И 1- ауа 
Теке, 
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Introducing the new HP-87. 
It's very good at what you do. 


VieiCale* is a registered trademark of VisiCorp— Personal Software. СРМ» is a registered trademark of Bigtal Research. Inc 


Which personal computer 
can make you better 
at what you do best? 


For you, choosing a personal computer means making 
an intelligent decision. 


And isn’t that what you do best? 


y 


The first step in your 
decision-making process is 
analysis. You look at all the 
numbers, and all the facts, 
before you leap. So you don't 
want a computer that's going 
to run short on memory. Not when you can have 
the HP-87 and a memory that expands to over half 
a million bytes. 


Hewlett- Packard will make sure 
* you don't run short on analytical 
software, either. For example, our 
VisiCalc® PLUS will let you turn up 
to 16,000 cells of data into bar graphs, 
pie charts or whatever you need to present your 
results graphically. And our CP/M® module gives you 
access to the expanding world of CP/M software. 


We call it HP- Easy. Tum on the 
HP-87, and it's ready to go. The 
ROM-based operating system 
puts our built-in, enhanced BASIC 

to work for you. Instantly. The 

HP-87 has built-in commands and 
editing keys that eliminate complicated keystroke 
sequences. Whether you're generating a complex 
graph, writing a program or correcting errors. 


And interfacing peripherals is as easy as putting 

a plug into a socket. That's the kind of craftsmanship 
that's putting all our Series 80 computers on the 
map. We're building power, friendliness and reliability 
into every one of them. From our portable partner, 
the HP-85, to the high-powered HP-87. 


The most intelligent thing to do now? Get your hands 
on an HP-87. Апа then on the competition. You wont 
have any trouble making the right decision. Not if you 
want to get better and better at what you do best. 


Forthe HP dealer nearest you, call TOLL FREE 
800/547-3400 or in Oregon, Alaskaand Hawaii 

call 503/758-1010. Foraddi- 
tional product information, 
write Hewlett-Packard, 
Dept. 276K, Corvallis, 

T | ОК 97330. 
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Basic-Application 
Systems 


Machine-translation system 
Question-answering system 
Applied speech-understanding 
system 

Applied picture-and-image- 
understanding system 
Applied problem-solving 
system 


Development Supporting 
Technology 


Development-support system 


Very Large-Scale 
Integrated Technology 
VLSI architecture 


Intelligent VLS! computer- 
aided design system 


Distributed-Function 
Architecture 


Network architecture 
Database machine 
High-speed numerical- 
computation machine 
High-level man-machine 
communication system 


New Advanced 
Architecture 


Logic-programming machine 
Functional machine 
Relational-algebra machine 
Abstract data-type support 
machine 

Data-flow machine 
Innovative von Neumann 
machine 


Table 1: Scope of the fifth-generation project. 


tion. would be required to perform 2 
million instructions per second, have 
from 0.5 to 5 megabytes of memory, 
and include 100 megabytes of disk 
storage with an average access of 1 
millisecond. Other specifications in- 
clude what is referred to as a super 
high-speed processor to perform from 
1 billion to 100 billion floating-point 
operations per second and have a 
memory capacity of 8 to 160 mega- 
bytes. 


Big Numbers 

Designers hope to create a problem- 
solving and inference function that 
will have a performance of 100 million 
to 1 billion logical-inference opera- 
tions per second (one logical inference 
equals 100 to 1000 instructions). 
Another project example is the specifi- 
cations for a natural-language process- 
ing system. In addition, the knowl- 
edge-based management function 
should retrieve a unit of knowledge in 
several seconds from a knowledge 
base of 100 to 1000 gigabytes. 

Very large-scale integration tech- 
nologies, first with 1 million tran- 
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sistors per chip and then up to more 
than 10 million, are to be used. A de- 
sign-automation system for these in- 
tegrated circuits will also be devel- 
oped. 

Newer high-speed device technol- 
ogies such as gallium arsenide and 
Josephson junctions are excluded 
from the program because the re- 
searchers believe that such devices 
will not be ready for general use by 
1990. However, they do maintain 
that the progress of these devices will 
be closely watched so that they can be 
incorporated into the project at some 
intermediate stage should they prove 
sufficiently practical and capable of 
superior performance. 

The design-automation system is to 
consist of three parts: the software for 
automated design of VLSI, a com- 
puter system to run it—called System 
5G—and the 5G personal computer 
that wil be а logic-programming 
work station for designers. [n the ini- 
tial stage (the first five years) of the 
project, the planners intend to imple- 
ment the Hierarchical Specification 
Language (HSL) now being used at 


Systematization 
Technology 


Intelligent-programming 
system 

Knowledge-based design 
system 

Systematization technology for 
computer architecture 
Database and distributed- 
database system 


Basic-Software 
Systems 


Knowledge-based management 
system 

Problem-solving and inference 
system 

Intelligent-interface system 


the Musashino Electrical Communi- 
cation Laboratory of the Nippon 
Telegraph & Telephone Public Corp. 
The HSL system has several 
modules that are integrated into a total 
design system. It contains a language 
for describing a circuit, compiler, 
database, timing simulator, logic sim- 
ulator, circuit simulator, test-pattern 
generator, placement and routing pro- 
gram, and design-rule checker. | 


Logic Designer 

Also part of the design-automation 
project is the development of the 
logic-programming work station. No 
existing personal computer satisfies 
the requirements of high-speed pro- 
cessing of voice, graphic, and digi- 
tized-image input and of perfor- 
mance as a personal-interface ma- 
chine using languages like Lisp or 
Prolog. One of the fastest conven- 
tional general-purpose computers— 
one capable of 40 million instructions 
per second—is planned to be the host 
computer for the design-automation 
system until the first models of fifth- 
generation computers are available. B 


DOW JONES BLUE CHIP SOFTWARE 
GIVES YOU BLUE CHIP 
INVESTMENT CONTROL. 


Never before have investors had the electronic capability to track and intelligently manage their own port- 
folios like this. Using Dow Jones' data base and exclusive portfolio management software you can store, 
modify and automatically update individual holdings on your own personal computer. 


Now you have a remarkable opportunity to use software that can ac- 
tually minimize risk and increase the chances for investment success 
—software that allows you to maintain multiple portfolios, auto- 
matically value each stock in your portfolio, obtain current quotes 
(15 to 30 minutes delayed during market hours) and historical 
quotes, retrieve year-to-date figures and compare them to the 
» stock's original worth. You'll even be able to test (һе market 


EM with hypothetical portfolios—evaluating the "what- ifs" before 
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you buy or sell. 


More and more investors are becoming “bullish” about the 

DOW JONES NEWS/RETRIEVAL? Service—relying on it 
к: for instant business and financial data that can save hours 

of valuable time. You get exclusive electronic access to ar- 
ticles from The Wall Street Journal, Barron's and the world- 
wide Dow Jones News Service, in-depth background infor- 
mation on thousands of public companies, earnings- 
per-share forecasts, and much more. It’s everything 
you need to better manage your business and per- 
| sonal finances. 


When you make your software purchase, we'll give 
you а free Dow Jones password. . .as well as 
one hour of free introductory, non-prime 
; time. And software and usage costs will be 
1 ) tax deductible in many cases (consult your 
DES tax advisor). 
БА Find out about Dow Jones’ unique ability 
=» то help you manage your own portfolio 
| like a professional, improve and 
broaden your research capa- 
bilities, spot and analyze trends. 
Visit your nearest computer 
store or call the Dow Jones 
customer service hotline. 
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DOW JONES NEWS/RET RI EVAL ù а registered trademark of Dow Jones & Company, Im. 


INTERESTED? 


LET'S TALK 


CONCEPT: PRIVATE COMPUTERS 


Ош marketplace is maturing. Those of you that were around in 1977 will remember 
what it took then to make a sale...(anything that worked!) 

The two beautiful faces at the left are evidence that changes have occured in the 
industry!!! 

Besides an excellent, well proven S-100, CP/M, Z-80 4MHZ computer system, we 
have a few extra thinas to offer. (Not the model!) 

Delta specializes in something called a Private Computer . It’s for those of you 
systems integrationists that have matured with the market. You stopped assembling 
systems in your garage a long time ago, but still need a totally flexible computer line 
that your customers won't find at Wards or Sears. 


systems on the shelf of your local department store or computer shop. We 


А Private Computer means you will never see one of our computer 
1 9 only sell to systems integrationists who add value to our product. 


the world offers a more complete line of equipment to satisfy your needs. 
We have everything from low end single user systems to the top of the line 64 
user distributed processing networks. 


А Complete Range of Products is available. No other micro company in 
22, 


Тһе DP Software Library is growing every month. We supply 

Accounting, Business Management, Code Writing, Medical, Dental, 

Chiropractic, Word Processing, Property Management and other 
programs. We have the source code in most cases and can negotiate customization if 
needed. Video taped training cassetts to aid you and your customers in learning how 
to use the programs and run the hardware are available. 


fully stocked factory maintainance centers in the U.S. and 12 outside the 

9 U.S. In more remote areas, our 24 hour fast turnaround component pool 

can be used to insure reasonable response times to satisfy customers. We have a 

customer service Hotline independant of sales or service. We have a 24 Hour 
Modem Engineering Advisory Billboard. 


! Factory Support and Service is available іп most large cities. There аге 66 


Our Engineering Assistance and Software Development Program 
2 can make headaches turn into profits. We maintain a staff of Engineers апа 

Programmers whose services can be leased to expand your range of 
services. Problems from something as simple as hooking up a new printer or 
modifyingan existing software program to customize a screen display can be resolved 
with this service. 


Financial Assistance is available through a flexible credit program that 

can not only get the product to you quickly but keep your cash busy where it 
9 will do the most good. 30 - 60 - 90 day flooring plans can be arranged to allow 
you to collect your money before you have to pay us. 


6 


Sherry Starkey is on line right now at Delta to direct you to your area 
representative. If you have a half inch Beta or VHS video machine, ask Sherry for a 
sales demonstration in your own home or office. See the Plant, the People and the 
Program. 


DELTA PRODUCTS INC. • 15392 ASSEMBLY LANE, HUNTINGTON BEACH, CA 92649 
(714) 898-1492 е MON to FRI-8 AM to 5 PM « TELEX: 681-367 DELTMAR HTBH 
Circle 138 on inquiry card. 


The Atari Tutorial 


Part 9: Even More Colors! 


Television artifacts and the new GTIA chip allow even more 
colors to be displayed on Atari computers. 


The Atari 400 and 800 home com- 
puters allow the programmer to dis- 
play many colors with their powerful 
color-register systems. Even more 
colors can be obtained with television 
artifacts and the new GTIA chip. 


Television Artifacts 

A television artifact is a pixel on 
the screen that displays a different 
color on the screen than the one as- 
signed to it. This happens because the 
television display signal can become 
confused. The astute programmer can 
turn this bug into a feature, The 
ANTIC modes with which this can be 
accomplished are 2, 3, and 15. 
[Remember that the ANTIC mode 
numbers are not the same as the 
BASIC “GRAPHICS n" numbers; 


This article appears in slightly different 
form in De Re Atari, published by Atari 
lnc., and is reproduced with its express 
permission, De Re Atari is available from 
the Atari Program Exchange, 155 Moffett 
Park Dr., РОВ 427, Sunnyvale, СА 
94086. 
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Kathleen Pitta and Lane Winner 
Atari Inc, 
30 East Plumeria 
POB 50047 
San Jose, CA 95134 


ANTIC mode 15 is not a mistake. 
2... О. W.] Each of these modes has 
a pixel resolution of one-half color 
clock by one scan line; each has one 
color and two luminances. With the 
use Of artifacts, pixels of four dif- 
ferent colors can be displayed on the 
screen in each of these modes. 

А simple example of artifacts when 
using the Atari home computer is 
shown by the following lines of 
BASIC: 


GRAPHICS 8 
COLOR 1 
POKE 710,0 
PLOT 60,60 
PLOT 63,60 


These statements plot two points 
on a black background, each with a 
different color. To understand why 
these colors are different, you must 
first understand how the display in- 
formation for the television display is 
contained in a modulated television 
signal. 

The two major components of this 
signal are the luminance (or bright- 


ness) and the color (or tint). The lu- 
minance information is the primary 
signal, containing not only the bright- 
ness data but also the timing and syn- 
chronization signals. The color signal 
contains the color information and is 
combined or modulated onto the lu- 
minance waveform, 

The luminance of a pixel on the 
screen is directly dependent on the 
amplitude of the luminance signal at 
that point. The higher the amplitude 
of the signal, the brighter the pixel. 
The color information, however, is a 
phase-shifted signal, which is a con- 
stantly oscillating waveform that has 
been delayed by some amount of time 
relative to a reference signal. This 
time delay is translated into the color. 

The color signal oscillates at a con- 
stant rate of about 3.579 megahertz 
(MHz). The Atari home computer of- 
fers a high-resolution graphics mode 
(GRAPHICS 58) that displays 320 
pixels across one horizontal scan line. 
The hardware does this by varying 
the amplitude of the luminance signal 
at 7.16 MHz, which is twice the color 
frequency. Since the color and lumi- 


Announcing the Printing 


| 


Smith Corona, one of the largest 
manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer—TP-1. The 


TP-1 is a microprocessor controlled, 


high quality dalsy wheel printer. 
It produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
TP-1 may be used with word 
processing systems, microcom- 
puters and most small business 
systems. Compact and attractively 
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Circle 271 on inquiry card. 


Smith-Coroi 
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call collect 215/ 455- 5566 | со 


Breakthrough оғ the Century: 
) TP-1 Text Printer 


• Microprocessor 
Electronics 

• Serial or Parallel 
Interface 


Ж Simple, Reliable 


Mechanism 


styled, the TP-1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
crisp, professional look you 
детапа--Ғог business or personal 
use—at an affordable price. ТР-1, 
the electronic text printer. 


Dont delay. Order your TP-1 
TODAY at the low price of $845. 


Micro Printer Marketing offers 
same day shipping, nationwide ser- 
vice and invites dealer inquiries. 
Catalogues available. No shipping 
charges on pre-paid orders. 
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А MasterCard and Visa Accepted 
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PART ОҒ VIDEO DISPLAY 


LUMINANCE 


VISIBLE 
EFFECT 


WIDTH OF VISIBLE 
PIXEL IN COLOR CLOCKS 


1/2 
COLOR А 
1/2 


COLOR B 


COLOR с 


COLOR D 


——/ 
ONE COLOR CLOCK МІСЕ; 


ALSO WIDTH OF FULL 


PIXEL ( ALTHOUGH ONLY 


PART OF PIXEL- SHADEO 
HERE-MAY BE VISIBLE ) 


Figure 1: In this example of artifact color pixels, the visible portion of a pixel is one-half 
color clock wide, and its position within a color clock influences the color produced. 
See figure 2 and listing 1 for another example of artifact color pixels. 


nance signals are theoretically in- 
dependent, you should be able to 
assign any background color to be 
displayed and then vary the lumi- 
nance on a pixel-by-pixel basis. This 
is, in fact, the way mode 8 works, the 
background color coming from play- 
field register 2 and the luminances 
coming from both playfield registers 
1 and 2. 

However, a problem does arise, Іп 
practice, the color and luminance 
signals are not independent. They are 
part of a modulated signal that must 
be demodulated by the television 
receiver before they can be used. 
Since the luminance is the primary 
signal, whenever it changes, it also 
has a drastic effect on the color phase 
shift. For one or more color clocks of 
constant luminance this is no prob- 
lem, since the color phase shift will be 
unchanged in this area. However, if 
the luminance changes on a half 
color-clock boundary, it will also 
produce a color shift at that point. 
Moreover, the color obtained cannot 
be controlled from the transmitting 
end of the signal (the computer). The 
artifact color obtained is defined by 
the settings of the television receiver. 

(A color clock is a physical unit of 
horizontal distance on the video dis- 
play—160 color clocks per line of 
video display. А pixel is a logical unit 
of video display with a size that 
varies with the graphics mode in use. 
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Depending on the graphics mode, a 
pixel may be one-half, one, two, or 
more color clocks wide.) 

Since the luminance can change on 
half color-clock boundaries, two ar- 
tifact colors can be generated, one for 
each side of the color clock. These 
two artifact color pixels can be com- 
bined to form two additional types of 


The artifact colors are 
definitely distinct from 
each other, and 
programs can be 
written that utilize 
them. 


full color-clock pixels. This is il- 
lustrated in figure 1. 

Each of these pixels requires one 
color clock of screen space (although 
the visible part of the pixel is one-half 
color clock). Hence, the resulting dis- 
play has an effective horizontal reso- 
lution of 160 pixels. 

The colors À through D are dif- 
ferent for each television set, usually 
because the tint-knob settings vary. 
Thus, the actual colors obtained can- 
not be controlled by the programmer. 
They are definitely distinct from each 
other, and programs can be written 
that utilize these artifact colors. 

To illustrate a simple application of 
artifacting, refer to the sample pro- 


gram in listing 1. This program draws 
lines in each of the four artifact colors 
(see Figure 2) and then fills in areas 
using three of the colors. (Displaying 
many pixels of either type C or D next 
to each other results in the same 
thing: a line of constant luminance 
with background color.) The POKE 
87,7 command causes the operating 
system to treat this mode as mode 7 
instead of mode 8 and to use 2-bit 
masks when setting bits in the display 
memory; this tricks the Atari into 
creating pixels one-half color clock 
wide. To generate color А, use the 
COLOR 1 command. The COLOR 2 
command produces color B; the 
COLOR 3 command produces color 
C. Color D is generated by displaying 
COLOR 1 to the left of COLOR 2. 


The GTIA Chip 

The new GTIA display chip for the 
Atari home computer will someday 
replace the CTIA chip currently in 
use, Тһе GTIA is nothing more than a 
CTIA with a few extra features. It 
provides three additional modes of 
interpretation of information coming 
from the ANTIC chip. ANTIC does 
not require a new display mode to use 
the special GTIA modes; instead, it 
uses the high-resolution mode F hexa- 
decimal, GTIA is completely upward- 
compatible with the CTIA. A brief 
summary of the CTIA's features 
follows so that the differences be- 
tween the two can be explained. 

The CTIA is designed to display 
data on a television screen. It displays 
the playfield, players, and missiles. 
CTIA uses the data from ANTIC to 
display hue and luminance as defined 
by the four color registers. The СПА 
expands this to use all nine color 
registers or 16 hues with one lumi- 
nance or 16 luminances of one hue. 

The three graphics modes of GTIA 
are simply three new interpretations 
of АМТС mode Е hexadecimal, a 
high-resolution mode. All three 
modes affect the playfield only. 
Players and missiles can stil] be added 
to introduce new hues ог luminances, 
or to use the same colors and 
luminances in more than one way. 
All displays of hues and luminances 
can still be changed on-the-fly with 


SPRINT 9 


оте 


Switch selection ol 
interface parame 
and forms handli 
allows simple OE 
system integration. 


the new standard for 
print quality. 


Tocutservice costs 
and reduce adjust- 
ments, the exclu- 
ate қа ганы 
stronger ancdiighnter 
than steel, with vir- 
tually no stretch 


For the highest ac- 
curacy in the history 


‚ Of daisywheel print- 
petere ridi 
drive mech- 
anism has no cables 
or pulleys. 


STANDARD OPERATOR \ 
CONTROL PANEL. | 


ыы 


daisywheelers. ^, We 7 = 


/ LIMITED OEM 


If you've always wanted letter-quality | 
CONTROL PANEL. 


Misi from your DP system but the cost 
as put you off, then a SPRINT 9 is for you. 
Now you can have the same high quality print— 
usually only available on word processing systems—at | 
prices that will let you forget all about dot-matrix termin 
With эрер of 45 and 55 cps (average English text, not burst 
rate), the reliable high performance of SPRINT 9 terminals leaves 
the crowd behind. Prove it to yourself with a test drive. 

Call or write Qume at (408) 942-4000. 2350 Qume Drive, 

San Jose, California 95131. 
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A Subsidlary of ITT 


AN ATARI 800 HOME COMPUTER 
AND A FATHER'S LOVE COMBINED 
TO HELP CHILDREN EVERYWHERE. 


Fernando Herrera became the first 
grand prize winner of the ATARI 
Software Acquisition Program 
(ASAP) competition because he 
believed in computers, his son 
and himself. 

The story of Herreras success 
began with his sons sight problems. 
Young Steve Herrera had been 
born with severe cataracts in both | 
eyes and, naturally, his father e | 
was concerned. Herrera reasoned ЕРУ 
that the boy's learning abilities ЯШ | 
could be seriously affected by grow- Ж 
ing up in a world he could not see. 

Having just purchased an | 
ATARI 800 Home Computer, it 
occured to Herrera that this could 
be the perfect tool for testing 
Steves vision. So he wrote a pro- 
gram simply displaying the letter 
"E in various sizes. 

Success! It turned out that 
2-year-old Steve could see even 
the smaller "ES" without special АБЕРЕЕСБИТ IK ЫР 
lenses. Herrera was first relieved, SONNEN 
and then intrigued when he dis- 
covered that notonly could his son 
see the "Es; but he would happily 
play with the computer-generated 
letters for hours. So Herrera added 
a picture of an elephant to go with 
the "E; and then more letters and 


а а "Ше. 


MY FIRST ALPHABET 


SE YE d INI 


pictures. Thus, “My First Alphabet MEZ 

was born, a unique teaching program for chil- [п addition to his grand prize winnings 

dren two-years and older consisting of 36 high of $25,000 in cash and an ATARI STAR 

resolution pictures of letters and numbers. trophy, Herrera also automatically receives 
Herrera submitted the program to the royalties from sales of his program through 

ATARI Program Exchange, where itbecame the ATARI Program Exchange. 

an instant best-seller. ATARI was so im- But Fernando Herrera wasn't the only soft- 

pressed with the outstanding design, suit- ware "star that ATARI discovered. Three 

ability and graphic appeal of "My First other ATARI STARS were awarded at the 


Alphabet, that the program is being incorpo- АЗАР awards ceremony for software sub- 
rated into the ATARI line of software. mitted to the ATARI Program Exchange and 


judged by ATARI to be particu- 
bs unique and outstanding. 
Ron and Lynn Marcuse o 
Freehold, New Jersey, teamed 
up to write three winning 
entries in the Business and Pro- 
fessional category for home 
computers: "Data Management 
System, [Ihe Diskette Librar- 
ian and The Weekly Planner” 
Sheldon Leeman of Oak Park, 
Michigan, captured an ATARI 
SIAR for his exceptionally 
well-engineered INSTEDIT" 


After submittal, consultation 
from ATARI is available if you 
need personal assistance with 
sound, graphics, or other tech- 
nical aspects of your program. 
То make your job easier, 
^ ATARI provides some 20 
software development tools 
through the ATARI Program 
Exchange. A list and descrip- 
tion of the various system 
software is published quarterly 
in the ATARI Program Ex- 
change Catalog. These tools 


character set editor. mc enable you to utilize all the 
Greg Christensen of Не чен ATARI resources and software, 

Anaheim, California, became - including the six ATARI 

our youngest ATARI STAR programming languages 

winner at the age of 17. Fernando Herrera had a 

Christensen designed the great idea that made him a star. 


clever “Caverns of Mars’ game 
program, which also will be 
incorporated into the ATARI 
product line. Greg designed 
the program in 14 months 
after owning his ATARI Home 
Computer for less than a year. 

Every three months, ATARI 
awards ATARI STARS to the 
writers of software programs 
submitted to the ATARI Software 
Acquisition Program and judged first, 
second and third place in the following 
categories: Consumer (including entertain- 
ment, personal interest and development); 
Education; Business and Professional pro- 
grams for the home (personal finance and 
record keeping); and System Software. 

Quarterly prizes consist of selected ATARI 
products worth up to $3,000, as well as an 
ATARI STAR, plus royalties from program 
sales through the ATARI Program Exchange. 
Theannual grand prizeis the coveted ATARI 
STAR trophy and $25,000 in cash. 

To be eligible. your software idea must be 
accepted by the ATARI Software Acquisition 
den, ats Your program can have a broad 
application or serve a very specific purpose. 


_ ATARI would like to give you 
\ the same opportunity. 


Ж 
ATARI 


Circie 32 on Inquiry card. 
---------------- 
| you could win $25,000 in cash, royalties, 

| some great prizes and an ATARI STAR. 


SUBMIT TO: ATARI? Software Acquisition Program 
Dept. CIR, PO. Box 427 
155 Moffett Park Dr., B-1 
Sunnyvale, CA 94086 
OR CALL: 800-538-1862; in California, 800-672-1850. 
I'm reaching for the stars. Please send me 


| 
| 
| 
| | 
| | 
| | 
| | 
| ап entry form today. | 
| | 
| | 
| | 
| 
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City 
State 


Ld 


! ATARI HOME COMPUTERS 


| We've Brought The Computer Age Ноте“ 
E T a ann J 


Listing 1: An Atari BASIC program to display artifact colors. See the text and figures 1 — display-list interrupts. The СТА uses 


and 2 for details. 4 bits of data from ANTIC for each 
10 GRAPHICS 8:РОКЕ 87,7:POKE 710,0:POKE 709,14 pixel, called the pixel data. Each pixel 
20 COLOR 1:PLOT 10,5:DRAWTO 10,70 is two color clocks wide and one scan 
30 PLOT 40,5:DRAWTO 40,70 line high. Thus, the pixels are roughly 
40 ER pU n UD 20,70 four times wider than their height. 
50 PLOT 41,5: : 
60 COLOR 3:PLOT 30,5:DRAWTO 30,70 п display has a resolution of 80 
70 FOR X=1 TO 3:COLOR X:POKE 765,X orizontal pixels by 192 vertical 
80 PLOT X+25+60,5:DRAWTO X*25 460,70 pixels, Each line requires 320 bits (40 
90 DRAWTO X+25440,70:POSITION Х:25 «40,5 bytes) of memory, the same number 
100 X10 18,46,12,0,"5:" used in ANTIC mode F hexadecimal. 


110 NEXT X 


Therefore, for a program to run the 
GTIA modes, it must have at least 8K 
bytes of free RAM (random-access 
read/write memory) Гог the display. 

The GTIA modes are selected by 
the priority register PRIOR, which is 
located at address DOJB hexadecimal 
VERTICAL COLORED LINES ORAWN BY and shadowed at address 26P hoa- 
LISTING 1 (NOT TO SCALE) decimal. [The contents of shadow 
registers are copied into their 
associated registers every 1/60 sec- 
ond. Thus, you will usually alter 
shadow registers, not the hardware 
registers themselves. . . . G. W.] Bits 
D6 and D7 are the controlling bits. 
The effects of these bits are presented 
in figure 3. 

Setting up the new GTIA modes is 
as simple as setting up the present 


COLOR A _\ Е modes supported by CTIA. То imple- 
қаны CMT ATI) DRAWN BY LINE 30 ment the modes from BASIC, simply 
DRAWN BY LINE 50 use a GRAPHICS 9, GRAPHICS 10, 


BRAWN BY LINE 40 or GRAPHICS 11 command. In as- 


Ди 
COLOR с; ” sembly-language programs, selecting 
ORAWN BY LINE 60 one of these modes is done by open- 
COLOR D ing the screen device through CIO. If 


you are building your own display 
Figure 2: An enlarged view (not to scale) of the upper left-hand corner of the video list, PRIOR must Бе set to select the 
display produced by listing 1. This figure helps to explain how listing 2 produces four correct mode, 
colored vertical lines from three different types of pixels. 


| 
ж. 


Mode 9 

Mode 9 produces up to 16 different 
luminances of the same hue. ANTIC 
provides the pixel data that selects 
one of 16 different luminances. The 


PRIOR background color register provides 

the hue. Іл BASIC, this is done by 

fol | | | | ft using the SETCOLOR command to 
OPTION set the hue value in the upper nybble 

0 0 NO GTIA MODES (MODES 0 THROUGH B ) (4 bits) of the background color 
мо register and to set the luminance 
| о S SCORE E Maca m value in the lower nybble to all zeros. 


The format of the command is 


Figure 3: Activation of graphics modes 9, 10, and 11. The two most significant bits of 

the hardware register PRIOR control the selection of these modes. For information on SETCOLOR 4,HUEVALUEO 

the use of the low 6 bits of the PRIOR register, see page 338 of the November 1981 

BYTE. where 4 specifies the background 
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Special 32K 800 System 
BOO w/32K, recorder, star 


raiders, joysticks 


Above w/48K 
800 (16К}............ 5670 
400......... .....,.5340 
810 Disk Drive .,.... $440 
825 Printer... ....... $590 
850 Interface ....... $170 
410 Recorder... .....S 75 
830 Модет ... $155 
16K Memory. ........ S70 
32K Memory .. ...... 5125 
COMMODORE 
MAE Ort T of .... 9250 
DISK DRIVES 
Lobo 
Apple ist Drive ....... S400 
Apple 2nd Drive ..... S350 
PRINTERS 
С. Itoh 
F-10 — Parallel ........ Call 
F-10 — Serial ......... Call 
55CPS — Series...... Call 
Ргочтйег.,............ Call 
1550,................ Call 
Datasouth 
DS 180 .,.......... 51260 
Diablo 


630 ROw/Tractors.. 52260 
630 RO wo/Tractors. $2050 
630KSH wo/Tractors . 52435 


Epson 
МхХ-80............. Call 
Мх-ВОҒ/Т............ Сай 
МХ-100............... Call 
NEC 
РС-ВО2ЗА ......,. Сай 
3510... .......... 51690 
РР Lors xk E Call 
Ai D a Call 
Okidata 
Microline 80.....,.... $330 
Microline 82-A ....... 5455 
Microline 83-A ....... $740 
Microline 84..,....... Call 
Tally 
1805/1802 .......... 51555 
1605/1602 ...... ‚... 91325 
Texas instruments 
810 Ваѕю .......... ... Сай 
MONITORS 
zenith 


12'" Green Screen .. S115 
Атдек 


Video 300,............. Call 
Соігі,................ Сай! 
Союг!,,.............. Сай 


COMPUTEF 


OKI DATA 3M 


JEPSON E 


COMPUTER SYSTEMS EPSON AMERICA. INC. 


VIDEO TERMINALS 


Adds 
Viewpoint ....... .... $530 
Altos 
ЗЕ” Сан 
Soroc 
Ю120............ Call 
co PERLE Call 
ІС1З35.,,........... Сай 
IQ 140...............- Са!! 
Televideo 
910С..... ......... 5570 
РОМЕРО И 5675 
920С........ 2... 9495 
92%С........ 22... 9730 
950C... .. $915 
Zenith 
2-B...... ae ..... $680 
DISKETTS 
Elephant 
54" 0. Sector(100).... 5215 
Maxell 
55 О. or 10. Sector 
100); 25,222... -....Э300 
80. Sector(100) "M S370 
SOFTWARE 
WordStar ........ ‚... 9295 
Mailmerge ............ 9100 
SpellStar............. 5160 
DataStar ..... T 5240 
Саісбізг,............. 5220 


data systems | 


COMPUTERS 
Altos 
ACS 8000-15 ......, $3850 
ACS 8000-2 
м/СРМ"......... $2650 
Series 150...... eos .. Gall 
Series 5-5D........, ... Call 
Alspa 
ACI-1.. ... ......... бай 
АСІ-2.............. Са!! 
California Computer 
бузетв............... Call 
IBM 
Personal Computer. ‚. Сай 
МЕСЕ аа Сай 
Northstar 
Advantage ......... $2990 
Horizonll64K QD .. $2690 
Televideo Systems 
Т5-802............ 52700 
TS-BO2H ........... 55050 
Zenith 


Z-B9 48K w/CPM' ., S2160 
2-90 64Км/СРМ'.. $2385 
Both above w/supercaic 


MODEMS 

Novation 

САТ. ..... ... ... . 8140 
D-CAT ... .... . 8155 
Apple Cat ii.. ... ‚ 5349 
Auto Са! ........,.. . S235 
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PIXEL DATA 
{FOUR BITS FROM ANTIC) 


|м ін | нњѕ [мн | о [ о [о | о BACKGROUND COLOR REGISTER 
мйнез. 


гагагакагага А, 
FINAL COLOR ON DISPLAY 
HUE LUMINANCE 
ОМЕ CONSTANT HUE 16 LUMINANCES 
SET BY BACKGROUND SELECTED 8Ү 
COLOR REGISTER PIXEL DATA 


Figure 4: Interpretation of a byte of memory as a color pixel in graphics mode 9. Mode 
9 gives one hue at 16 possible luminances. 


Listing 2: An Atari BASIC program that illustrates BASIC graphics mode 9 by drawing 
16 vertical lines of varying luminances (same hue). 


10 GRAPHICS 9 

20 SETCOLOR 4,12,0: REM inilialize the background color to green 
30 FOR I2Q0 TO 15:REM draw іп different luminances 

40 COLORI 

50 PLOT 2+1,10 

60 DRAWTO 2-1,80 

20 NEXT 1 

80 GOTO 80:REM hang up in a loop 


L3 (2 L1 | BACKGROUND COLOR REGISTER 
C NL 
«Гете mm 
{FOUR BITS FROM ANTIC) 


+ 1 
"| ORED TOGETHER TO GIVE 
[m | № [wu [m [аз | ce а D< FINAL COLOR ON DISPLAY 
—— д 
HUE LUMINANCE 
16 HUES SELECTED ONE CONSTANT LUMINANCE 
BY PIXEL DATA SET BY BACKGROUND 


COLOR REGISTER 


Figure 5: Interpretation of a byte of memory asa color pixel in graphics mode 11. Mode 
11 gives up to 9 hues at the same luminance level. 


Listing 3: Ап Atari BASIC program that illustrates BASIC graphics mode 11 by draw- 
ing 16 vertical lines of varying hues (same luminance). 


10 GRAPHICS 11 

20 SETCOLOR 4,0,12:НЕМ inilalize the background color 
30 FOR [=0 TO 15 

40 COLOR [:REM select different colors 

50 PLOT 241,10 

60 DRAWTO 2*1, 80:REM draw bars in different colors 

70 NEXT I 

80 GOTO 80 
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color register, HUEVALUE sets the 
hue and can be anything from 0 to 15, 
and 0 sets the luminance part of the 
register to zero, The background lu- 
minance must be zero because the 
pixel data from ANTIC will be 
logically ORed with the lower nybble 
of the background color register to 
get the Juminance that appears on the 
screen (see figure 4). Use the COLOR 
command to select luminances for 
drawing on the screen; its argument 
(ranging from 0 to 15) specifies the 
luminance. A sample BASIC program 
to use mode 9 is shown in listing 2. 

Assembly-language programs 
should write the hue directly into the 
upper 4 bits of the shadow location 
for the background color register at 
location 2C8 hexadecimal. If you use 
CIO calls to draw to the screen, store 
the pixel data into ATACHR located 
at 2FB hexadecimal. This selects the 
luminance with values from 0 to F 
hexadecimal. If you are maintaining 
your own display data, the pixel data 
goes directly into the left or right half 
of the display RAM byte. 


Mode 11 

Mode 11 is similar to mode 9 except 
that it provides 16 different hues all 
with the same luminance, ANTIC 
provides the pixel data to select one 
of 16 different hues (see figure 5). [п 
BASIC, use the SETCOLOR com- 
mand to declare the single luminance 
value in the lower nybble of the 
background color register. Set the up- 
per nybble of the background color 
register (the hue nybble) to zero. The 
format of the command is 


SETCOLOR 4,0, LUMVALUE 


where 4 specifies the background col- 
or register, O sets the upper nybble to 
zero, and LUMVALUE sets the value 
of the luminance and can range from 
0 to 15. As with the other graphics 
modes (except mode 9), the lowest bit 
of the luminance is not used. The ef- 
fective result is that only even 
numbers result in distinct luminances, 
which gives eight possible luminances 
in this mode, Use the COLOR com- 
mand in this mode to select the 
various hues by selecting values from 


Introducing a New Software Program for the Apple™ 


Maxey 


Mime Floppy Disk 


Every Minute Counts. 

When you дез for time, every 
minute counts. Counting up the 
charges, determining accountability 
for your services, making billing 
decisions — your livelinood depends 
on these tasks. Time itself and the 
cost you assign to й — аге the real 
commodities of the professional 
practitioner. 


Performs Like a Service Bureau. 
The Professional Time & Billing 
program performs time management 
and billing functions as expertly, 
efficiently and smoothly as a 
prestigious service bureau but at a 
fraction of the cost! With the РТВ 
program, turnaround time is virtually 
eliminated. Instant access to 
information and the ability to make 
quick, effective billing decisions are 
virtually at your fingertips. With 
delays eliminated, your cash flow will 
increase significantly. 


Designed by Professionals. 

The Professional Time & Billing 
program by SOFTWARE 
TECHNOLOGY for COMPUTERS 
was designed by professionals who 
understand that time is money. Their 
purpose in creating this program is 
to give you the best possible return 
on your time. 


PTB Will Help Your Firm. 

The РТВ program will keep accurate 
records of WHICH staff member 
performed WHAT work for WHICH 
client. Up to 120 user-defined rate 
codes of time, expenses or fixed fees 
can be used. Even nonbillable work 
and non-time-related expenses can 
be recorded. The program provides 
accurate records of monies received 
from clients on account or other 
receipts you may want to record. 
The РТВ program will correlate ail 
this information, assemble a 
comprehensive set of internal 
reports, and generate statements for 
services rendered. 


The System Will Pay for Itself. 


The PTS program will more than pay 
for itself by increasing the speed, 
accuracy and efficiency of your 
client accounting and billing 
procedures. 


Who Needs the PTB Package? 


CPA firms, law practices, advertising 
agencies, architectural firms, 
engineering companies, private 
consultants, health care centers and 
countless others that depend on the 
ability to accurately and 
meaningfully manage billable time 
and resources. 


That Helps Manage 


All This with Incredible Ease for 


The Professional Time & Billing 
rogram requires no previous 
ackground in computers or 

programming. Extensive 

documentation and detailed 
explanations of how the system 
works provide an unparalleled level 
of trouble-free, user-oriented 
performance. Furthermore, you can 

learn to use the program in a 

minimal amount of time. 


The complete package costs $395 
(U.S.) and includes a 3-ring binder, 
program diskette and user's manual. 
The program will run on an APPLE Il 
or I! Plus computer with 48k, a serial 
or parallel printer and 2 disk drives. 
No other special hardware add-ons 
are required. 


For a Persenal Demonstration. 

For a personal demonstration of this 
outstanding program and other fine 
products from us. contact your local 
dealer, Call or write us for the 
whereabouts of your local dealer at: 


SOFTWARE TECHNOLOGY 

tor COMPLITERS 

PO Box 428 Belmont. MA 02178 
(617) 923-4334 


“THE Off FERENCE LIES 
WITH THE SOFTWARE" 


If your local dealer does not carry the РТВ program ask him to give us a call We are committed to providing quality software at reasonable prices. 
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Delphic Systems has merged 
its 280 BASIC with FairCom's 
MICRO B+™ to produce 
BASIC B+™, the first all pur- 
pose interpreter featuring a 
B-TREE Ше structure’ im- 
plemented using NEW com- 
mands. No more messy CALLs 
or difficult assembly language in- 
terfacing! Instead, use the 
following BASIC В + ™ functions 
to manage an index without ever 
reorganizing the file: 

BOPEN BCLOSE 

KILLB FINDB GETB 

NEXB РНЕУВ STATS 
In addition, BASIC B+™ was 
written using 280 code in order 
to minimize size and enhance 
speed performance. 


Features & Requirements 

€ Search a 10,000 entry Index in 
one second 
No index reorganization needed 
Uses fast and compact ZBO code 
СР/М? Versions 1.4 or 2.2 
12 Digit precision 
Program Chaining 
Read only file protection 
Sequential and random files 


NEWB 


— 


BASIC В+“ 


with documentation 


$325.00 


Delphic Systems 
2260 Compton Avenue 
St. Louis, MO 63104 
314/773-6753 
Coming Next 
INVENTORY В+ їм 
YISA Masies Card 
MICRO В+ TM 15 а Trademark ot FawCom 
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Address of 
Color Register 
Used 
(Hexadecimal) 


COLOR Statement 
Value 


0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
001А 


Address of 
Operating-System 
Shadow Localion 

(Hexadecimal) 


200 
201 
2С2 
203 
264 
2С5 
2С6 
eC? 
208 


Table 1: Addresses of color registers and their shadow locations affected by the 
COLOR statement in BASIC. 


Listing 4: An Atari BASIC program that illustrates BASIC graphics mode 10 by draw- 
ing 16 vertical lines of varying hues and luminances. 


IQ GRAPHICS 10 
20 ҒӨНІ-0ТОВ 


30 POKE 704 + 1,2255- RND(U:REM set random colors 


40 COLORI 
50 PLOT 2:1,10 


60 DRAWTO 2-1,80:REM draw in bars of color 


70 NEXT I 
80 GOTO 80:REM hang up in a loop 


O to 15 for its argument. The pixel 
data from ANTIC will be logically 
ORed with the upper nybble of the 
background color register to set the 
hue part of the value that ultimately 
generates the color on the screen. А 
sample BASIC program using mode 
11 is presented in listing 3. 

In assembly language, use the 
operating-system shadow location for 
the background color register (at 2C8 
hexadecimal) to. set the luminance in 
the lower 4 bits with values from 0 to 
F hexadecimal. If you use CIO calls to 
write to the screen, store the pixel 
data to be written into ATACHR 
located at 2FB hexadecimal. This 
selects the hue with values from О to F 
hexadecimal, If you are maintaining 
your own display data, the pixel data 
goes directly into the left or right half 
of the display RAM byte. 


Mode 10 

Mode 10 allows all nine color 
registers to be used in the playfield at 
one time, Each color register to be 
used must be set to some combination 
of hue and luminance. The pixel data 
from ANTIC is used in this mode to 
select one of the color registers for 


display. In BASIC, the SETCOLOR 
command can be used as described in 
the Atari 400/800 BASIC Reference 
Manual to set the colors in the back- 
ground and the four playfield reg- 
isters. These can also be set by using 
the POKE instruction to addresses 
708 through 712 decimal where the 
four playfield registers and the back- 
ground register are located. The 
POKE instruction must be used to set 
the four player/missile color registers 
at locations 704 through 707 decimal. 
The COLOR command is used to 
select the color register desired, as 
shown in table 1. The only meaning- 
fu] values for its argument are O to 8. 
A problem arises with this mode. 
ANTIC supplies 4 bits of data per 
pixel, as it does with modes 9 and 11. 
This allows for the selection of 16 col- 
or registers, However, only nine col- 
or registers exist in the hardware. Ап 
illegal data value between 9 and 15 
will select one of the lower-value col- 
or registers, А sample BASIC pro- 
gram using mode 10 is given in listing 
4. 

In assembly language, store the 
pixel data into ATACHR (location 
2FB hexadecimal) or directly into the 


Ош: attitude iS pricele SS. 
Our training is free. 


n P 
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a positive attitude about work. 

And theyre backed up with solid training. 

Alabama offers inaustrial development 
job training second to none in the country. 
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Our training begins in mobile units on 
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on the real job—even when that equipment 
is highly specialized such as with chemical 
processing or precision metal cutting. 

Alabamas training assistance costs you 
nothing but it can mean everything in mak- 
ing ya productive right from the start —and 
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Cut out for Alabama where people are 
trained to your specifications and ready 
to work. 
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display RAM byte, as in modes 9 and 
11. In this mode, the pixel data can 
range from 0 to 8 and selects one of 
the nine color registers. 


Advantages and Disadvantages 

An important question arises in 
conjunction with СТА concerning 
compatibility. GTIA is fully upward- 
compatible with the CTIA, and all 
software that runs on a CTIA system 
will run the same way on a system 
with GTIA. This means you still have 
full use of players and missiles, colli- 
sion detection, and display-list inter- 
rupts. The GTIA graphics modes are 
supported by the operating system, 
and all graphics commands and 
utilities that run in the CTIA modes 
can be used in GTIA modes. 

The GTIA allows the programmer 
to display more colors on the screen 
with less work. Sixteen colors can be 
shown on one horizontal line. This is 
better than what can be done with 
horizontal kernels (see "The Atari 
Tutorial, Part 4: Display-List Inter- 
rupts,” December 1981 BYTE, page 
181) that can give a maximum of 12 
colors per horizontal line. Much finer 
contour and depth can be represented 
using the shading available in mode 
9. This means three-dimensional 
graphics can be realistically dis- 
played. 

Some disadvantages are associated 
with use of the GTIA chip. GTIA 
modes are map modes; text cannot be 
displayed in these modes without re- 
course to custom display lists. The 
GTIA pixel is a long, skinny horizon- 
tal rectangle (4:1 ratio, width to 
height) that does not represent curved 
lines well, Because each pixel uses 4 
bits oF information, GTIA requires 
nearly 8K bytes of free RAM to oper- 
ate, Although it is upward- 
compatible, it is not downward- 
compatible. Thus, programs that use 
GTIA modes will not produce correct 
displays on computers that have 
CTIAs. There is no way currently for 
a program to determine whether or 
not a СПА is present іп a system. 
Finally, color artifacts produced by a 
GTIA system will not be identical to 
the color artifacts produced on the 
same television with a CTIA 
system. Ш 
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Ports of Entry and Soft Breezes 
for the Color Computer 


and Model III 


A $10 Anemometer and Other Remote Sensing Projects 
Using the Cassette Interface 


іп the last article of this series, 1 
discussed using the cassette output of 
the Model I and Model III as a single 
discrete output line to drive a music 
synthesizer, telephone dialer, and 
serial port. This month I'll look at the 
inverse —implementing discrete 
(binary) inputs on the Color Com- 
puter and Model Ш. (Unfortunately, 
the schemes I'll be using are not ap- 
plicable on the Model I, so it will be 
slighted somewhat in this article.) 

Of course, it's possible to imple- 
ment dozens of discrete input lines to 
the Model I, Model III, or Color 
Computer by using a peripheral inter- 
face adapter (PIA) or peripheral in- 
put/output (PIO) device such as the 
8255 semiconductor chip. This 
method requires four or five in- 
tegrated circuits in addition to the 
PIO or PIA. 
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William Barden Jr. 
28122 Orsola 
Mission Viejo, CA 92692 


The approaches ПІ discuss here, 
however, involve using few addi- 
tional components other than sen- 
sors. This cheap and dirty approach 
can be used to detect remote switch 


The anemometer is 
constructed with 
plastic sprinkler fit- 
tings, wooden dowels, 
and plastic cups. Do 
some preliminary 
testing before using it 
atop a 200-foot tower. 


closures (e.g., in burglar alarms and 
fire detectors); it can even be used to 
receive serial data (e.g., pulses 
generated by a telephone-type rotary 
dial), 


Discrete line inputs can also serve 
as a frequency counter. With the 
proper sensors and software, you can 
implement a low-frequency counter 
that easily measures thousands of 
counts per second; the software can 
handle switch bounce too. 

As an example of a practical ap- 
plication of this discrete line input, ГІ 
show you how to construct an 
anemometer that will measure wind 
speeds from 2% to over 60 miles per 
hour. Believe it or not, this device 
costs less than $10 and can be made 
by hackers without opposing thumbs. 


Where Are the Discrete Inputs? 
Looking at the Color Computer, 
you can spot several potential 
discrete inputs: two joystick jacks, a 
cassette jack, and an К5-232С jack. 
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assembly language routines. 

16 -32К...Тһіѕ area can be used for basic programmes 
and assembly language routines. 
32-64K...32K of RAM memory for basic variables and large arrays. 

With the Memopak extension the ZX81 is transformed into 
a powerful computer, suitable for business, leisure and educational 
use, at a fraction of the cost of comparable systems. 
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LEFT JOYSTICK PLUG 


N.O. 
GROUND 
RIGHT JOYSTICK PLUG 
М.О. 
EXTERNAL 
INTERCOM 
OR OTHER 
TWO- OR THREE- GROUND 
WIRE CABLE 
М.О. = NORMALLY OPEN 
N.O. 
NOTE: 
ЕЕ. FRONT VIEW OF 


MALE PLUGS SHOWN 


Figure 1: The Color Computer joystick switch inputs can be connected to external 
single-pole, single-throw (SPST) or single-pole, double-throw (SPDT) switches for 
remote sensing applications. Cable runs can be up to 50 feet. 
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Қанты 
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Figure 2: The Color Computer joystick switch inputs are "wire ORed" to two keyboard 
rows, Since the keyboard is never used at the same time as the switches, this causes no 
sensing problems, 


164 May 1982 © BYTE Publications Inc 


Joystick switch inputs. The left and 
right joysticks have four analog chan- 
nels that could be used as discrete in- 
puts, Even more promising, however, 
are the joystick “switch” inputs. 

The joystick switches (shown in 
figure 1) are normally open switches 
that close to ground. The output of 
each switch goes to bit O (right 
joystick) and bit 1 (left joystick) of 
PIA address hexadecimal FFOO. As 
you can see from figure 2, the switch 
inputs to the PIA are shared by two 
keyboard rows; normally, you 
wouldn't be using the keyboard and 
joystick switches at the same time. 
The joystick switches connect to the 
PIA through a small filter made up of 
a choke and bypass capacitor as 
shown in the figure; this eliminates 
some input noise. 

Substituting an external switch (or 
switches) for the joystick switches, a 
cable can be run 50 feet or more to a 
remote location. This procedure is 
not generally recommended with an 
unterminated input, but I experienced 
no difficulties and no false readings in 
a home environment with a 60-foot 
intercom cable. 

The program used is shown in 
listing 1, which simply checks for a 1 
or 0 on either joystick input. This Ex- 
tended Color BASIC program loops 
at about 30 senses per second, making 
the scheme fine for switch closures in 
burglar alarms, fire detectors, 
microswitches in mailboxes triggered 
by the weight of the mail, and so 
forth. At this point it's probably well 
to mention a typical switch that can 
be used for remote sensing. Radio 
Shack has submini lever switches 
with and without rollers (275-017 and 
275-016, respectively), which require 
about 50 grams of force to operate. 
These switches were used in the ap- 
plications described here, although 
virtually any single-pole, double- 
throw (SPDT) switch could be used. 

RS-232C input. Another possibility 
for a discrete input on the Color 
Computer is the RS-232C read (RD) 
input. This line is normally used to 
input serial data and, as figure 3 
shows, it connects to an LM339 com- 
parator in the Color Computer. One 
input to the comparator is a voltage 
divider made up of a 15-kilohm (КП) 
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Listing 1: Sample Color Computer BASIC program for reading joystick switch closures. 


100 * SWITCH CLOSURE FOR RIGHT AND LEFT JOYSTICK 
110 INPUT "RIGHTCR> OR СЕРТ > DETECT" AS 

120 IF A$="R" THEM М=1 ELSE Мег 

130 Fi"CPEEKC&HFFOO? AND M) 
140 IF НМ THEN PRINT "OFF" ELSE PRINT "ON" 
158 GOTO 130 


Listing 2: Sample Color Computer BASIC program for reading К5-232С RD inputs. 


100 * SWITCH CLOSURE FOR К5-232-С RD INPUT 
118 R*€CPEEKC&HFF225 AND 15 

120 IF В=@ THEN PRINT "ON" ELSE PRINT "OFF" 
130 GOTO 110 


THIS POINT 
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R$S232C POSITIVE INPUTS ІК 
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(б IF 
INPUT »2 
vOLTS, 1 
OTHERWISE 


THIS КЕЗ = 


15 APPROXIMATELY 
2 VOLTS 


Figure 3: The Color Computer К5-232С KD input goes to ап LM339 comparator via а 
diode, Output of the comparator is a logic 0 for positive signals and a logic 1 for 
negative signals. i 
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Figure 4: Two 6-V batteries can be connected toan SPDT switch to implement a remote 
sensing switch connected to the Color Computer R5-232C port. 
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and a 10-К0 resistor. The junction 
point is a constant +2 volts (V) and 
goes to the "+" (plus) input. 

The “—” (minus) input connects to 
the external RD line via a common 
diode and 10-kQ resistor to ground. 
RS-232C signals are normally above 
+3 V (logic 0) or below —3 V (logic 
1). When the RD line is more positive 
than about 42.6 V, the input 
forward-biases the diode, and the 
" —" input is greater than the "+" in- 
put, producing a logic O comparator 
output. When the RD line is negative, 
the diode is reverse-biased, and the 
output of the comparator is logic 1. 
The comparator output goes to bit 0 
оға PLA whose address is hexa- 
decimal FF22. Reading bit 0 of PIA 
hexadecimal FF22 is a process similar 
to reading the joystick switch, as 
shown in listing 2. 

Figure 4 shows the connections for 
the RS-232C remote input. Tie the 
normally closed contact of the switch 
to the positive terminal of a 6-У bat- 
tery. Tie the normally open contact 
of the switch to the negative terminal 
of a second battery. Tie the opposite 
ends of the batteries together and to 
the ground lead of the RS-232C con- 
nector. The common contact of the 
switch goes to the RD line. There will 
be some switch bounce when the 
switch is broken (on the order of 50 
or 60 milliseconds [ms]), but this ar- 
rangement is fine for slow sensing. 

Again, this scheme was imple- 
mented using ordinary two-con- 
ductor cable without termination and 
with a 60-foot run in a home environ- 
ment. Мо false readings were 
detected. Twisted-pair cable could be 
used to increase the noise immunity, 
As this method is essentially current- 
driven rather than voltage driven, 
runs even longer than 60 feet should 
be possible. 

Cassette input. Now for the third 
method of implementing a discrete in- 
put: using the cassette input, Ex- 
amination of the Color Computer 
and Model II] shows that the same 
scheme, a comparator input, is used 
for both the Color Computer and 
Model Ш 1500-bps (bits per second) 
cassette inputs. (The Model I and 
Model III 500-bps cassette inputs use 


Chart your financial future 
with MicroFinesse- 


In this fast-paced business world, the consolidation or expansion. Micro- 


best wayto stay competitive is to be Finesses menu-driven command 
able to see your financial alternatives format can also generate up to 15 user- 
clearly and make decisions fast. defined reports per model, with 

That's why P-E Consulting Group visuals, without reprogramming. 
Ltd. developed MicroFinesse, a com- Previously available only for main- 
plete package providing professional frame applications, the MicroFinesse 
financial forecasting PLUS full high- program can now be purchased at 
resolution color graphics E leading Dealers nation-wide. 
support, including pie MicroFinesse is specifically 
charts, histograms and | designed for the 48K 
graphs, for the financial р с: Apple ІР with the Apple 
projections you create. | Language Card. 

Now this evolutionary “40 ое So when your variables 


financial resource planning 5% 
tool eliminates the time- 
consuming reprogramming 
required for financial model 


are many and your time is 
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the financial artistry of 
MicroFinesse. 
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Minicomputer performance in 


Multi-user. Multi Tasking. Decision T" memory man- compatibly with UNIX? Thus, UNIX programs will 
agement hardware includes a memory map that is compile directly and UNIX documentation is almost 

similar to the IBM 360, and IBM 370° It supports totally applicable. Morrow CP/M* has been configured 
up to 16 tasks or 15 users and a supervisor without to run under M/OS and communicate with both CP/M 
swapping. And, more with swapping. Each task or and UNIX standard media for maximum portability. 

user enjoys complete memory protection and dynamic Languages available include BASIC, COBOL, FORTRAN, 
memory allocation. One task may be delegated as a RATFOR, Pascal and C. That means Decision I | 


supervisor to privileged system functions forbidden offers you a software base unmatched in 
to ordinary tasks or users. Such functions (МО calls, its price/performance arena. 
unauthorized memory access, etc.), will trap to the The OEM machine. A basic multi-user 


supervisor. If supervisory functions are not required system at $5,225 includes 
the system can be configured for turnkey multi-user | the Decision I, 4 Mhz 


operation. Z80A-based CPU, 
Multi-purpose IEEE696/S-100. Decision 1 utilizes the sophisticated 
Morrow Designs [EEE Standard S-100 Wunderbuss? memory 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega- 
byte), add 1/0, add controllers... add 
boards from dozens of manufacturers. 
And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 


An unmatched software base. 
Decision ] runs on the M/OS" 
operating system. M/OS sup- 
ports all system calls source 


IBM 360 and 370 are trademarks of IBM Corp. 
Wunderbuss Б a regrstered trademark of Morrow Designs 
Decision 1 and M/OS are trademarks of Morrow Designs 
UNIX is a trademark of Bell Laboratones, Inc. 

CP/M їз а trademark of Digital Research Corp. 


a multi-user Microcomputer. 


boards, controllers and software allow you to 
configure your system your way...through a single 
supplier. 


The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 


Complete information? See your computer dealer. 
Or, write Morrow Designs. 
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ports, 14 МО siots with S-100 
connectors, supervisor control in 
both hardware and software, 128K of 
RAM and two quad-density disk drives 
(800K) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 
supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 


А better microcomputer. Whether you're build- 
ing a single or multi-user system, the Decision 1 
offers you a hardware/software combination 
unmatched in the field. Decision I is not simply an 


improved 8-bit microcomputer. It's a breakthrough. MORROW DESIGNS 


in both computing power and price. 
5221 Central Avenue, Richmond, СА 84804 


Systems your way. Morrow Designs' full range of hard (415) 524-2101 
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+54 
THIS POINT T 
+ + 1 VOLT FOR NO 
INPUT, > + 1 VOLT 

FOR POSITIVE INPUTS, 
<0 VOLT FOR 
NEGATIVE INPUTS—— 


15K 


IN 914 


THIS POINT ~ +1 VOLT 


COLOR COMPUTER 


| > CASSDIN 
1 IF NEGATIVE 
INPUT, 0 IF 

| POSITIVE INPUT ) 


MODEL ПТ 


15K CASSDIN |_> BIT 0 


1/0 PORT 
SOFF 


CASSETTE 
CONNECTOR 
15-PIN DIN PLUG} 


Figure 5: The Color Computer and Model Ш have identical 1500-bps cassette input 
logic. Ап LM339 comparator compares а fixed reference voltage to the cassette data in- 
put. Output of the comparator is a logic 0 for positive signals and a logic 1 for negative 


a different scheme, one of rectifying 
pulses. That arrangement is not as 
functional for random inputs as the 
one discussed here.) Аз a matter of 
fact, the input circuits in the Color 
Computer and Model III 1500-bps 
cassette interfaces are identical (see 
figure 5). 

А frequency-shift keying method is 
used to generate the cassette 
waveform. A different frequency is 
used for a 0 and a 1 bit, as shown in 
figure 6. The Color Computer or 
Model III firmware measures the fre- 
quency of the sine wave by checking 
the binary output of the LM339 com- 
parator, as shown in the figure. 

One input to the LM339 is a fixed 
voltage of about +1 V from the junc- 
tion of the 56-КП and 15-kQ voltage 
divider. The second input is from a 
similar voltage divider. In the latter 
case, however, a diode goes to 
ground at the junction of the 6.6-k2 
and 8.2-k? resistors. 

Input from the cassette recorder is 
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“GE’s ENERGY AUDIT 
DIAGNOSED OUR LIGHTING NEEDS 
AND SAVED US 5176887 


F< AERIS: | “Tm always looking for ways to cut costs. That's why I was very 
— ' interested in General Electric's lighting energy audit. 

“I simply filled it out, marking in the number of each type of lamp we 
use, GE then calculated that we could save more than $68,000 annually 
in energy costs with GE energy-efficient lamps. 

"We immediately changed one-fourth of our lamps to Watt-Miser® II 
fluorescents from GE. What's more, we did this without refixturing. 
Which meant a substantial $17,688 savings in annual energy costs with 
no capital investment? 

The GE energy audit may be able to save you a lot of money, too. 
Just fill out the form below and mail 
it in. WE BRING 
You'll тобе а personalized GOOD THINGS 
computer analysis, showing your 
potential savings. TO LIFE 


S Vice an 
of Facilities, Akron Genera . . 
Medical Center. The GE energy audit. Let it 
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1 BIT 0 BIT 
— 2.5 VOLT 
CASSETTE 
WAVEFORM MAAA ---- 0 VOLT 
—— м-2,5 VOLT 
2400 Hz 1200 Hz 
(COLOR ( COLOR 
COMPUTER) COMPUTER?! 
OUTPUT ОҒ 
COMPARATOR 


d -—9 WIDTH 


САН BE EASILY 
MEASURED 


Figure 6: Both the Color Computer and Model Ш 1500-bps cassette logics use a 
"frequency-shift keying" recording technique in which two separate frequencies repre- 
sent logic 0 and 1, 


Listing 3: Sample Color Computer BASIC program for reading cassette input. 


100 * SWITCH CLOSURE FOR CASSETTE INPUT 
110 R-CPEEKC&HFF20)5 FIND 12 

120 IF А=0 THEN PRINT "OFF" ELSE PRINT "OH" 
130 GOTO 110 


Listing 4: Sample Model Ш BASIC program for reading cassette input. 


100 * SWITCH CLOSURE FOR CASSETTE INPUT 
112 A=CINP(255) AND 1) 
120 IF А=@ THEN PRINT 
152 GOTO 110 


"OFF" ELSE PRINT "ON" 


3.0V 
BATTERY 


^ CASSETTE 


CONNECTOR 
(5-РІН OIN) 


SPDT 
SWITCH 


50 OR MORE 
| . FEET OF 

UNSHIELCED 

CABLE 


Figure 7: Remote sensing can be implemented in the Color Computer or Model Ш by 
connecting an SPDT switch to two 3-V batteries. 
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with about 2.5-V swings on either 
side of O V. When the cassette signal 
is positive, the "—" input is greater 
than +1 V, and the comparator out- 
put is logic 0. When the cassette 
signal is negative, the diode conducts, 
dropping the " —" input to below 0 V 
and forcing the comparator output to 
logic 1. 

Output of the comparator goes to 
bit 0 of PIA address hexadecimal] FF20 
іп the Color Computer or to bit 0 of 
input/output (I/O) port address 
hexadecimal FF in the Model Ш. 
Reading either port requires a single 
BASIC instruction (PEEK (&HFF20) 
or INP(255)) ог a comparable 
machine-language instruction, Listing 
3 provides a simple Color Computer 
BASIC test of the cassette-in bit; 
listing 4 shows the equivalent Model 
III test. 

À remote sensing switch can be im- 
plemented in identical fashion to the 
RS-232C method, as shown in figure 
7. Two batteries produce --3 V and 
—3 V, and these voltages are tied to 
the normally closed (NC) and nor- 
mally open (NO) contacts of the 
remote sensing switch. The switch is 
connected via ordinary two-con- 
ductor cable. Again, twisted wires 
may be used if desired to improve 
noise immunity. А 60-foot length of 
cable was used in a home environ- 
ment, and no false readings were 
detected for slow switch closures. 


Switch Bounce 

The BASIC programs listed for the 
three discrete input methods are fine 
for slowly changing inputs such as 
burglar alarms. А typical BASIC loop 
allows sampling at a dozen or so 
times per second, When the frequen- 
cy of switch closures is greater, 
however, you must rely on faster 
assembly-language code. Assembly- 
language code can test the inputs 
thousands of times per second. In 
fact, assembly language is so fast that 
switch bounce can cause problems. 
The typical switches mentioned 
above do not close instantaneously. 
Minute movements produce "make 
and break" conditions during a cer- 
tain period, as shown in figure 8. 

Various hardware schemes can 
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You can send and receive charts, THE SOURCE with your 
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We make little computers talk big. 
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Norwood, MA 02062 


Apple is atrademark of Apple Computer Inc. VisiCalc is a trademark of VisiCorp.. Inc. THE SOURCE is a servicemark of Source Telecomputing Corporation, a 
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TYPICAL 


thes — l | 


Figure 8: Switch debounce can be accomplished in software by delaying a "debounce 


time" after initial detection of the switch closure. 
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COST LESS THAN THEIRS? 


Maybe we goofed by not charging more 
for The WORD. Our customers tell us we 
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The WORD gives you more! 


е. The WORD gives you a 45,000 word 
dictionary thal fits into less than 140K of 
disk space. 

є Thea WORD works with your favorite 
text edilor and marks mistakes in your 
document for easy, in-context, correction, 

е The WORD's one-louch word review 
lets you add new words to the dictionary 
with a single keypress. You can bulld your 
own cuslom dictionaries too! 

è The WORD will look up the correct 
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о Тһе WORD has a special hovnonym 
helper tealure to deal with these резку 
words. 

е The WORD will find rhyming words, 
golive crossword puzzles, and much more! 


CALL TODAY! 
(714) 291-9489 


eliminate switch bounce, but let's 
seek software solutions instead. The 
usual software approach is to delay 
for a fixed interval after detection of 
the first switch closure. 

The following table suggests de- 
bounce requirements. The two Radio 
Shack switches referred to previously 
were pressed rapidly for exactly 10 
closures within about 2 seconds for 
various "debounce delays" ranging 
from 10 ms to 100 ms. The "count" 
represents the number of switch 
closures detected. Counts greater 
than 10 indicate that switch bounces 
were counted as closures. 


Debounce Key Closures 
Delay (ms) Detected 
100 10 


90 
80 
70 
60 
50 17 
40 
30 
20 
10 


Тһе switch-bounce delay іп soft- 
ware varies with the type of switch 
and action of the operator. Use these 
figures as a rough guide only. 


À Low-Frequency Event Counter 
Listing 5 gives a low-frequency 
counter program for the Color Com- 
puter, one that will measure events 
occurring thousands of times per sec- 
ond. The discrete input is on the 
cassette input line and is designed to 
interface to a BASIC driver. 

Three parameters are stored in high 
memory in a 16K-byte system. The 
first, an interval count, is stored in 
locations hexadecimal 3FFA апа 
3FFB. The interval count may be any 
number from 1 through 32,768 and 
represents the time window during 
which events will be counted in units 
of 30.35 microseconds (us). Ап inter- 
val of 1000, for example, represents 
30,350 us or 30.35 ms. Maximum 
window time is 32,768 X 30.35 us or 
.994508 second. (Note: for 32,768, 
use 0.) 

The second parameter, a debounce 
delay count in milliseconds, is stored 
in locations hexadecimal 3FFC and 
3FFD. This delay count will cause the 
program to "close" the window for a 
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Listing 5: Color Computer assembly-language program for measuring low frequencies through the cassette input port. Switch- 


debounce time can be varied. 


IFO 


JF oð 
3F 9:3 
3F o7 
3Ғ09 
3FoB 
ЗЕВС 
ЭРОЕ 
3211 
3F 1:3 
3215 
SF 1*7 
3F19 
3F iB 
3F1F 


3F20 
ЗЕ22 
ЗЕ2% 
3Fz? 
3F 29 
3F2B 


3F 2D 
3FzF 
3F3z 
3F 34 
3F36 
3F 38 
3F3B 
3F3D 


00000 TOTAL ERRORS 


0000 


00100 ORG %3Ғ00 

00110 ХХХҰЖХЖЖЖЖХЖЖҰЖЖЖЖЖЖЖЖ ЖЖ ЖҰЖ Ж ЖЖЖ ЖЖЖ ЖЖ ЖҰЖ. 
00120 Ж LON-FREQUENCY EVENT COUNTER WITH DEEOUHCE * 
00130 Ж INPUT: ФӨЗЕЕН = INTERVAL CNT ІН 30,35 MICROSEC Ж 
00140 Ж UNITS, 2 BYTES x 
00150 Ж $03FFC = DEBOUNCE DELAY CNT IH MS. 2 BY Ж 
00160 Ж ФФӘЗЕҒЕ = RESERVED FOR COUNT. 2 BYTES Ж 
080170 Ж OUTFUT: $O3FFE = # OF COUNTS IM INTERVAL, 2 BYT Ж 
00180 ХХЖЖЖЖ ЖЖЖ ЖЖ ЖЖЖ Ж Ж ЖЖЖ ЖЖЖ ЖЕЖ ЖЖ ЖЖ 
00190 x 

00200 LOMFRE LDX $3FFR GET INTERVAL CHT 

00210 р #@ INITIRLIZE COUHT 

00228 10460168 (ЕНУ -1,% DECREMEHT INT CNT (55) 
00230 ТЕК M. D HOM IH D 57); 

00240 TSTR TEST FOR HEGRTIVE C225 
00250 EMI LOHOSO GO IF DONE <32 

GB2ER LOA SFF 28 СЕТ РІН BYTE 55; 

00276 RHDR #1 GET CRSSDIH BIT «25 

ogzga ВЕЯ 10618 GO IF © C325 

00290 (ЕНТ 1.7 1, INCREMENT COUNT 

00:300 BSR DEBHC DEBOUHCE DELAY 

80310 БЕН LOHO19 CONTINUE IHTERVRL 

96328 LOWOSO STY $3FFE STORE COUNT 

88338 ЕТЕ RETURN FROM SUBROUTINE 

00:340 ЖҰ 

00350 Ж DEBOUHCE DELAY SUBROUTINE 

00360 Ж 

00370 ГЕЕНС PSHS к SAYE INTERVAL COUNT 

00:300 LDA ФЗЕЕС GET DELAY COUNT ІН MS 

00390 DEBOj]O BSR DELAY DELAY M ME 

90408 КЕНЕ -1,% DECREMEHT DELAY COUNT 

00418 ВНЕ рЕР010 50 IF HOT N МЕ 

00420 PULS қ,РС RETRIEVE INTERVAL СОЦМТ,ЕТНМ 
00430 X 

00440 Ж DELAY SUBROUTINE. DELAYS H MS. 

00450 Ж 

о0460 DELAY X PSHS % SAVE DELAY COUNT 

00470 LDX #111 FINAGLE FACTOR 

00480 DELO1O LEAK -1,% DECREMENT FINAGLE COUNT 
00490 ВНЕ DELOGO LOOF FOR 1 MS 

00500 LDX 4,6 GET INTERVAL COUNT 

20510 LEAX -33% ADJUST FOR 1 MS DELAY 

00520 STA 4,5 RESTORE ІМ STACK 

00530 F'ULS Ha FC RETRIEVE COUNT, КТМ 

00540 END 


Listing 6: Model Ш assembly-language program for measuring low frequencies through the cassette input port. Switch-debounce 
time can be varied. 


7F OD 


7F ОВ 


F3 


00100 
00110 
00120 
00130 
00140 
00150 
00160 
20170 
00180 
00190 
00191 
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3# LOW-FREGUENCY EVENT 


зж 
4 
7% 
з ж 
2% 


ORG 


INPUT: 


7FOUH 
$ X € UE ICE JEJE IE JE dE 3€ 3E 3€ 3€ € 3€ 3€ 3€ 3€ ЗЕ 3E 3€ E 3€ I JE IE IC ЧЕ 3€ IE ЗЕ 3€ 3€ ЗЕ 3€ JE € C 3€ JE IE 1€ J€ 3E € 3€ 3€ 3€ € 3€ € 3€ 


UNITS: 
7FF CH 
7FFEH 


QUTPUT: 7FFEH 
555553355555 325552535525 355555252553 555533552: 


LOWFRE DI 


=r 

= 
"u 
= 


# OF 


COUNTER WITH DEBOUNCE 

УЕҒАН = INTERVAL COUNT ІМ 26.86 MICROSEC 
2 BYTES 

DEBOUNCE DELAY CNT ІМ MS; 
RESERVED FOR COUNT: 2 BYTES 


:3THIS SR NON-RELOCATABLE 


2 BYTES 


* * Ke ж ж 


COUNTS IN INTERVAL» 2 BYTES 


;DISABLE INTERRUPTS 


Listing 6 continued on page 178 


IRS-80 COMPUTING EDITION 


(01981 Percom Data Co., Inc. 


The Percom Peripheral 


35 cents 


Percom’s DOUBLER II’ tolerates wide variations in media, drives 


GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 

version of the Company's innovative 
DOUBLER™ adapter, а double-densicy plug-in 
module for TRS-80' Model | computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER Г", so named, permits even great- 
er tolerance in variations among media and 
drives than the previous design. 


Like the original DOUBLER, the DOU- 
BLER I] plugs into the drive controller IC 
socket of a TRS-80 Model 1 Expansion Inter- 
face and permits a user to run either single- or 
double-density diskettes on a Model I. 

With a UBLER 11 installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan- 
dard T andy Model | drive system. 

Moreover, a DOUBLER II equips a Моде] I 
with the hardware required to run Model Ш 
diskettes. 

(Ed. Note: See "OS-80*: Bridging the TRS- 
80* software compatibility gap" elsewhere on 


this page. 

critical clock-data separation circuitry 
of the DOUBLER 1l is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. 

According to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 
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Percom DOUBLER П" 


Mauch said “A DOUBLER 11 will operate 
just as reliably two years after it is installed as it 
will rwo days after installation.” 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog pnase-lack loop circuits. 

“You plug in a Percom DOUBLER II and 
then forget it,” he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acteristic of magnetic data recording. 

The DOUBLER П, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS*, а TRSDOS*- 
compatible disk operating system. 

e DOUBLER ТІ sells for $ 5, Ul 
| рина 
ing the DBLDOS diskere ч өч %44. 


Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 


GARLAND, TEXAS — The Percom 
SEPARATOR® does very well for the Radio 
Shack TRS-80° Model [ computer what the 
Tandy disk controller does poorly at best: reli- 
ably separates clock and i signals during 
disk-read operations. 

Unreliable data-clock separation causes for- 
mat verification failures and repeated read 
retries. 


CRCERROR-TRACKLOCKED OUT 


The problem ís most severe on high-number 
(high-densicy) inner file cracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misa 
plication of the internal separator of che 1771 
drive controller ІС used in the Моде! I. 


The Percom Separator substitutes а high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
poen one-megahertz circuit of the Tandy 

esign. 

Separator circuits that operate at lower 
frequencies — for example, two- or four- 


megahertz — were found 
only marginally impro 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 

nterface (EI). 

Not a kit — some vendors supply an un- 
tested separator kit of resistors, ICs and other 
paraphernalia that may be installed by mod- 
ifying the computer — the Percom 
SEPARATOR isa billy assembled, fully tested 
plug-in module. 

[Installation involves merely plugging the 
SEPARATOR into the Model ГЕ ik con- 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

e SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fac- 
tory. The factory toll-free order number is 
1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
wartanty. Сігсів 332 on inquiry card. 


Percom to provide 
ormance over 


PRICES ANDSPECIFICATIONS SUBJECT TOCHANGE WITHOUT NOTICE. 


PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
Trademark of Percom Ома Company. Inc. 'TRS-80and TRSDOS are trademarks of Tandy Corporation which has norelationshiptoPercom Data Company. Creative Computing Magazine, June, 1980. page 26. 


The Percom DOUBLER Ц is available from 
authorized Percom retailers, or may be or 
direct from the factory. The factory toll-free 
order number is 1-800-527-1222. 


Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 333 on Inquiry card. 


АП that glitters is not gold 


OS-80™ Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80* Model 1 diskettes 
and the new Model III is about as genuine as a gold- 
plated lead Krugerrand. 

True, Model | TRSDOS* diskettes can be read on 
a Model Ш. But first they must be converted and re- 
recorded for Model Ш operation. 

And you cannot write to а Model I TRSDOS* dis- 
кеңе. Not with a Model ІП. You cannot add a file. 
Delete a file. Or in any way modify a Mode! | 
TRSDOS diskene with a Model Ii] computer. 

Furthermore, your converted TRSDOS diskettes 
cannot be converted back for Model | operation. 

TRSDOS is a one-way street. And there's no re- 
treating. А point to consider before switching the 
company's payroll го your new Model ПТ. 

Real software compatibility should allow the di- 
rect, immediate interchangeability of Model 1 and 
Model ІП diskettes. Мо read-only limitations, na 
conversion/re-récording steps and no chance to be 
left high and dry with Model I1] diskettes that can't 
be run on a Model f. 

What's the answer? The answer is Percom's OS- 
8013 family of TRS-80 disk operating systems. 

OS-80 programs allow direct. immediate imer- 
changeability of Model | and Model 111 diskettes. 

You can run Model [ single-density diskettes on a 
Model ПІ; install Percom's plug-in DOUSLER® 
adapter in your Model 1, and you can run double- 
density Model Ш diskettes on a Model І. 

There's no conversion, no re-recording. 

Slip an OS-80 diskette out of your Model I and in- 
sert it directly in a Model ІП. 

And vice-versa. 

Just have the correct OS-30 disk operating sys- 
tem — 05-80. OS-80D or OS-80/Ill — in each com- 

uter. 
j Moreover, with OS-80 systems, you can add, de- 
lete, and update files. You can read and write disket- 
tes regardless of the system of origin. 

OS-80 is the original Percom TRS-80 DOS for 
BASIC programmers. 

Even OS-80 utilities are written in BASIC. 

05-80 is the Percom system about which a user 
wrote, in Creative Computing magazine, ”.. . the best 
$30.00 you will ever spend."t 

Requiring only seven Kbytes of memory. OS-80 
disk operating systems reside completely in RAM. 
There's no need to dedicate a drive exclusively for а 
system diskette, 

And, unlike TRSDOS, you can work at the track 
sector level. defining and controlling data formats — 
in BASIC — to create simple or complex data struc- 
tures that execute more quickly than TRSDOS files. 

The Percom 05-80 DOS supports single-density 
operation of the Model [ computer — price is 
$29.95. the OS-80D supports double-density opera- 


tion of Model [ computers equi with a DOUB- 
LER or DOUBLER If, and, О5-80ЛП — for the 
Model II] of course — supports both single- and 


double-density operation. OS-80D and OS-8O/IIT 
each sell for $49.95. Circle 334 on Inquiry card. 


PRICES DONOT INCLUDE HANDLING AND SHIPPING. 


Listing 6 continued: 


СЕТ INTERVAL COUNT 
SFOR DECREMENTS 


13INITIALIZE COUNT 


s DECREMENT INT СМТ(15) 
s60 IF DONE (10) 


7Е01 DD2AFA7F 00200 

7Ғ05 OLFFFF 00210 

?Е@В FD210000 00220 

ТЕС 1009 00230 LOWO10 

7FOE D21F7F 00240 

7F11 DBFF 00230 

7F13 E601 20250 

7F15 CAØC7F 00270 

7F18 FDz3 20280 

УЕЗА CDz37F 00790 

7FÍD 18bED 00300 

7ҒІҒ FD22FE7F 00310 LOWDIO 

7F23 FB 00311 

7F24 C9 20320 
00330 з 
00340 ; 
00350 ; 

7F25 FDE5 00560 DEBNC 

7F27 FD2AFC7F 00370 

7-28 CD357F 00380 DEBO10 

7FZE FDO? 00390 

7F30 J3BF9 00408 

7232 FDE1 20410 

7Ғ34 C9 00420 
00430 ; 
00440 ; DELAY 
00450 ; 

77-35 215Е00 00460 DELAY 

ҮҒЗВ 09 00470 DELO10U 

ЕЗ9 ПАЗВ?Ғ 20480 

7F3C 11DBFF 00490 

7FSF 0019 00508 

7Ғ41 С9 00510 

2000 00524 


LD IX» (7FFAH) 
LD BCs-1 

LD IY: Ø 

ADD IX:RC 

JP NC: LOWG9O 
IN А» COFFH) 
AND 1 

JP ZsLOWO10 
INC IY 

CALL DEBNC 

JR LOoWO10 

LD (7FFEH)5IY 
EI 

RET 


DEBOUNCE SUBROUTINE 


ӘСЕТ 1/0 BYTE (11) 
sGET CASSDIN BIT (7) 
со IF 0 10) 
3 INCREMENT COUNT 
 ПЕВОЦМСЕ DELAY 
$ CONTINUE INTERVAL 
sSTORE COUNT 
3ENABLE INTERRUPTS 
;sRETURN FROM SR 


SAVE INTERVAL CNT 

‚СЕТ DEBOUNCE DELAY 
;3DELAY М MS 
:DECREMENT DELAY СМТ 
$60 IF NOT М MS 

;3RETRIEVE INT COUNT 

s RETURN FROM SR 


iFINAGLE FACTOR 
:DECREMENT FINAGLE CNT 
LOOP FOR 1 MS 
3ADJUSTMENT CONSTANT 
SADJUST FOR 1 MS DELAY 
з RETURN FROM SR 


00000 Total errors 


specified time after each pulse is 
detected. The number of events 
detected in the interval, the third 
parameter, is returned in locations 
hexadecimal 3FFE and 3FFF. 

A similar program for the Model III 
is shown in listing 6. The three 
parameters are passed in locations 
hexadecimal 7FFA through 7FFF and 
represent the same variables. Because 
operation for the two programs is 
similar, ЇЇ] describe both in general 
terms. 

The DELAY subroutine delays for 
1 ms by a simple loop. Ап interval 
count is adjusted for the 1-ms delay in 
units of 30.35 or 26.86. The DEBNC 
surboutine gets the debounce delay 
parameter and calls DELAY to delay 
for the debounce time in units of 1 
ms. 

The 


"main-line" code is in 
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PUSH IY 

LD ІҮ» (7FFCH) 

CALL DELAY 

ADD ТУ, ВС 

JR C3 DEBZ10 

POP IY 

RET 

SUBROUTINE. DELAYS N MS. 
LD НЕ: 94 

ADD НЕ, ВС 

JP C3 DELO10 

LD DE» —37 

ADD ІХ» Е 

ВЕТ 

END 

LOWFRE. The interval count 


parameter is decreased by 1 each time 
through the main loop. When the in- 
terval count is decremented beyond 
0, the interval is completed, and the 
subroutine returns to the BASIC pro- 
gram. If the interval count is not com- 
pleted, the PIA or МО port bit for 
CASSDIN is read. If the cassette bit is 
a logic 1, the count of pulses is in- 
creased by 1, and the DEBNC sub- 
routine is called Юг the debounce 
delay. 

These programs detect а logic 1 
pulse, i.e., a negative voltage input. 
The input signal can be any switch 
closure occurring up to thousands of 
times per second. А typical example 
is a roller switch on a rotating cam 
shaft. À longer time window can be 
created by repeatedly calling the 
subroutine. 


BASIC drivers for both versions 
are shown in listings 7 and 8, Тһе 
machine-language forms of the pro- 
gram are contained within the BASIC 
program in DATA statements, and 
the programs are poked into high 
random-access memory (RAM) by 
the BASIC code. The BASIC program 
asks for the interval and debounce 
delay parameters, pokes them into 
the parameter block, then calls the 
machine-language subroutine. А run- 
ning total of all counts is printed after 
each call. To see how the program 
works, connect a switch as shown in 
figure 7, then close the switch for 
various delay and interval times. 


Now For the Soft Breezes 

To give you a practical example of 
what can be accomplished with a 
single discrete input, l'm going to 


Circie 103 on Inquiry card. —> 
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CaP E [2 У} e | PLUS 48K 
| ре В _ ,. FOURTH DISK DRIVE 
J WITH CONTROLLER —— 
| ACCESSORIES 
& ACCESSORIES Тесм alte Expansion Chasis by Tec Mar ............ 699 
J Vic Datasette 65 Time Master by Tec Mar ............... жай я баан 88 
MEAS Aur аа АЯ Mar 2. 1 
Vic Graphic Printer SPORES PEEKS EO REE ERE EERE EEE ST 339 64K by С. WA LA  P—É em 494 
A Vic ӨК Мет Expahdar „оо зооворофасвовиоьо, DE 128K, by CI. 575 
Vic 16K Mam. Expander..,....... Aro MN 222 со. 179 волтезаяаьтенезиингеттазиғаттанае фут + 
Р, Wee RS 232C Interface .... CT uus. E нсея 52 43 256K ру C.I. , они COMMA Т 
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; iC er Ехрәлдег................... РОТА ruvess 49 16K RAM Card (2 Wartarily) оон онаа 2" basada ка Ула ашкана ака» СОВЫ 
Vic Programmers Aid Cartridge .. воъавчньье 44 AIO- by SSM. ie " m «+030023 САЦ. ndn ЕДИ E ве 55 
r Vic Mon Machine Language Monitor. И: CCS Asynch 27710A. or 7710D. ————— 129 Home Accting Plus ................ a 130 
5 МІС MODEM MERE" 89 CPS Мушилепоп Card by Mtn india recevoir. | Mathe Машс........ NM OMM OMM UM 
5 Vic Expansion Chasis [3 siol)... ——— “ИЙ or ema Ын Bi parties Mar lcd MM: ‚1 dou qo A --————-—---: 
T m Ра ка блоков *"""t*t»*"»poun i 
j| PLENTY MORE IN STOCK ее CALL от Аут үгу ә 4... АИСТ сас ы ыы ды. 
COMPLETE LINE OF ACCES ... CALLI Keyboard Enhancer 8 Dy Мех ............ .... ion 124 А $ 
J Microbuller II by Practical Peripneral ...,........ CALL ent eN** CALL FOR SELECTION! 
SOFTWARE 32K by Saturn (incl. software) .............,.... P E 
а Recreation Program Раск А (Six Pack) ....... sesso 44 Parallel Board by CCS w772UA or 7720D ....... 99 
p, Home Calculation Program Раск А Раск] ,..... 44 Lowercase ior APPIE оона авалан . 29 
2 ree | a ад. ма ee eee урба ж» 28 Numeric Keypad (23 key) by Keyboard. ось ТІНЕ 
verwjers . тарз eee eee eee Eee eee ee ee eee ee eee ee S] Sup A Мой. i ."«Ффедезасғтағжкари Е зей кеветәзеавеяві 35 
n Super Allen PRR PR лада око ROR ET 414492.өллтта aa 23 Sooper Spooler ...... secco тазощаава љадал а САШ 
Supet ander . MIIPEIPIIIIIIIDIRNTTEPEITPETTERIPEPTIPEEN 23 2-80 Card by |i CUBMETRTTTETTTTTTTTTTTTITILETO 289 
Р, FON PORO шаса жже ы 23 Videoterm by „4 = алты крен қ 
2 VCI ead — t: TEM TET MONITORS-ALL MAJOR BRANDS 
a ViCh&Ck «occ ccececcencnsue un auccuenneceuceurenncs 24 NEW 
VPM ттегте%4%втт % =» таза кйттеттевн r 18 Modem Г Фф hema тә 
U Microsol Soltcard Premium Sys. —'" .... SH 
- НОВ Сағд lor Алек ll „а... s sss 2. 15% 
= тиль Signalman Modem ENSE ы қ В r7 
+ —— | FTWA NEC VO Unit 32K ВАМ. ses [fT 
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4 Home Money Minder by Continental . «cosveeseseus GALL Wordslar tor NEC. 299 ы 
Мадіс Window by Ari-Sei Pu tps он И ОЕ eats м ТеечемесвоеоетеФтететігрісздезеәсете 
ә Peach Tree Accling Pkgs .. ППП CALL Soe: Calc іе Мег... хам Sea |М 
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L Screen Writer 1 (formerty Super Scribe I} ......... 99 D 
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Listing 7: Color Computer BASIC driver program for LOWFRE. The machine-language code is included in the program and poked 


into high memory. 


190 ' LOWFRE DRIVER 


110 DATA 120,63,250,16.,142,0,0,42, 31.31 

120 DATA 16,77,43:13,182,255,232,132,1,39 

130 DATA 242,45,33,141,7,32,236,16,191,63 
140 DATA 254,57,52,16,190,63;252,141,6,48 
158 DATA 321,38,250;,53;144,52.16;142,0,111 
166 DATA 48:31,38,252,174,190,48,136,223. 175 


170 DATA 100,53,144 

128 FOR Is&HSFOO0 ТО &H3F3E 
198 READ Я: POKE Т,Н 

200 НЕХТ I 

210 DEFUSRG-zEHSFOO 


226 INPUT "INTERVAL. DELRY";IC,DC 


230 POKE &HSFFA, INTC ІС/256)0:РОКЕ &H3FFB, IC-IHTC ІС/256 24256 
240 POKE &HS3FFC,INTCDCZ^296 »5:POKE &GHSFFD,DC~-INT¢ DC’256 04256 


259 Нм/5ғ06 02 


260 В=В+РЕЕК‹ &H3FFE 2X2S6*PEEKC &H3FFF ›:РАТНТ Б 


ero GOTO 250 


Listing & Model IJI BASIC driver program for LOWFRE. The machine-language code is included in the program and poked into high 


memory. 


100 * LOWFRE DRIVER 


110 DATA 243; 221:42;250з12711:3255з3255»253»23 
120 DATA 0%0%221%93210»31:31272193255»% 230 

138 DATA 1120231291273 233» 35» 2053 379 1279 24 

140 DATA 247255334: 284% 127281» 201325143 2293254 
150 DATA 42%252:127,2053535,.127%253:9;56з249 

160 DATA 2853,225,201; 3594, Й,921В,56.127 

170 DATA 17з219:255;221з25:з2101 


180 РОН 1=32512 ТО 32577 
190 READ A:POKE ІА 

200 NEXT I 

210 DEFUSRO-&H7FOO 


220 INPUT "INTERVAL: DELAY"; 
230 POKE &H7FFA3:IC-INT(IC/256)2*2556:POKE ЕН?ҒЕВз INT(IC/256) 
240 POKE &H7FFC+DC-INT (DC/256) ж256:РОКЕ &H7FFD: INT(DC/256) 


290 A=USRO(G) 


IC»DC 


260 B=B+PEEK( &НУНЕЕ } +РЕЕК { &НУЕЕЕ ) #255: PRINT В 


270 GOTO 250 


describe a plumbing/electronics pro- 
ject—an апетотеег. АП parts can 
be purchased at your local hardware 
store and Radio Shack. The anemo- 
meter will measure a wide range of 
wind speeds and is easy to construct. 
Best of all, the entire project costs less 
than $10. 


The plumbing. The physical ap- 
pearance of the anemometer is de- 
tailed in figure 9. It's constructed with 
common l-inch and 4-inch poly 
vinyl chloride (PVC) sprinkler fit- 
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tings, wooden dowels, and plastic 
cups. Necessary parts are listed in 
table 1. To asemble the unit, refer to 
figure 10 and proceed as outlined in 
steps 1 through 19. 

1, Cut a piece of 1-inch РУС thick- 
wall tubing to a length of 4 in- 
ches. (Any saw will do, but a 
hacksaw is best.) 

2. Drill a hole in а 1-inch cap just 
large enough to pass а Viz-inch 
PVC tube without friction. 

3. Cement the cap to the 4-inch 
piece of tubing from step 1. Push 


the cap firmly down on the tube. 


. Drill a X,-inch hole completely 


through the cap abut %-inch up 
from the bottom of the cap. 


. File off any projections from the 


bottom of a %-inch cap. 


. Drill a small, centered hole in the 


cap and push in a decorative nail 
having a rounded head. It should 
fit snugly. 


. Cement the cap to a 6-inch piece 


of thin-wall %-inch PVC tubing. 


. Push the %-inch tubing from step 


7 through the hole in the 1-inch 


2 ЕР. g Ole \ 
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If you've tried to market your own program, 
you ve probably run into a virtual brick wall of 
problems. Problems that require time, energy, funds, 
personnel and expertise to solve. 
Lifeboat Associates invites you to bring your 

problems to us. That way you can do what you do 
best: create quality software. And we can do what we 
do best: sell it. 

Аз an international publisher of quality 
computer software with a strong relationship among 
business, professional, programming and personal 
computer users, as well as micro- and minicomputer 
OEMs, Lifeboat Associates has sold and fully | 
supported more software programs by more authors | 
for more machines to more users in тоге countries | 
than anyone else. 

And we do alot more than sell. Lifeboat 
also provides: 

* Full after sales support * À multitude of media 

formats * OEM sales • Extensive promotional cam- 
paigns through Lifeboat's Software Desk Reference™, 
specially designed OEM private label catalogs, foreign 
catalogs, brochures, flyers and direct mail * Adver- 
tising * Advertising preparation * Marketing services 
throughout a wide network of affiliates, dealers and dis- 
tributors * Translation facilities into foreign languages 
* Seminars • * Typesetting services ° And lots more 

So if you've expended your time and genius in 
writing a great program, bring it to Lifeboat. We'll 
expend our timeand genius in publishing it. 
Write for a copy of the Lifeboat Author Guide. 


«й 
lifeboat Associates 
World's foremost software source 


1651 Third Avenue, New York, New York 10028 


Copyright ©1981, by Liteboat Associales Sofware Desk Reference rs a trademark ol Laeboal Associates. 2022 
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3-WIRE CABLE 


1/4-ІНСН DOWELS 
ж” ASSEMBLY 


AY on CUPS 


| 
OUTER-TUBE j Ry 
ASSEMBLY У 
ІН LED AND PHOTOTRANSISTOR 


ON OPPOSING SIDES 


ЗА ыз ТАРЕ 


Figure 9: А working anemometer сап be easily constructed by using common materials 11. 
(and a $600 or $1000 computer). 


Quantity 


Description 

4-inch piece of 1-inch PVC thick-wall tubing 
1-inch slip caps 

Ve-inch slip caps 

6-inch piece of Vs-Inch thin-wail tubing 
round-head nail or small screw 

%-inch wooden doweling 


plastic, low-mass cups (halves of plastic ball or toy) 


container of PVC cement 
suitable mounting hardware for masi 


Table 1: Anemometer parts list. 


“THIS IS DIGITALKER*” 


OUT 127,0 


This Is all It takes to say this or 143 other expressions with MICRO- 
MOUTH". Absolutely no software drivers ог subroutines іс load. 
MICROMOUTH", ihe latest Circuit Cellar proleci can be used as ап 
emergency annunciator, as an aid for the handicapped, for process 
control and automatic monitoring, and to add new dimensions to 
computer games. 


Sample phrases that can be programmed аге: 

"THE TIME IS 4 HOURS 23 MINUTES. . ДВЕЕР)” 

"NUMBER 4 6 3.47 VOLTS” 

"THE SPEED [$ 100 METERS A SECOND . . SLOW DOWN" 
Thousands of expressions can be added by changing the ROM chips. 


МІСКОМООТН” is plug compatible with APPLE {| and TRS-80° com- 


puters. Directions are included lor S100, H8 and parallel 
port operation. *DIGITALKER i5 a набатаги ol National Semconducior Corp. 
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cap. Now cement a second 1-іпсһ 
cap over the 1-іпсһ tube, (Put 
two ¥%-inch drain holes in the bot- 
tom of the second cap.) Do not 
push the cap on all the way. The 
inner ¥2-inch tube should move 
as freely as possible. 
9. After the cement has dried for an 
| hour, drill a 4,-inch hole through 
the inner tube, using the existing 
hole as a guide. Hold the tubes up 
to the light. The holes in the tubes 
should match. If not, drill out the 
inner tube again. 

10. Drill two “%-inch holes complete- 
ly through a inch cap. The 
holes should be at right angles to 
each other and as close to the top 
of the cap as possible. The bot- 
tom hole should clear the path of 
the top hole. 

Cut two “%-inch wood dowels to 

14 inches. Push through the holes 

in the cap. Center the dowels. 

12. Cement the dowels if they don't 
Fit tightly. 

13. Mount four plastic half-spheres 
(cups) on the four dowels. АП 
four should present the same face 
to the wind. 

14. Align and cement the plastic 
cups. 

15. After the cement has dried, tem- 
porarily mount the cup assembly 
on the inner tube. Cut off enough 
of the inner tube to that the bot- 


Complete Kit (as shown) $120.00 
Assembled and tested: 
Apple... ИЕ, „$150.00 
TRS-B0 Model | wipower 

supply and cable 
TRS-80 Model! Ill 


"МІСВОМООТН t$ à trademark ol Micrormat lac 
The MicroMint Inc. 

917 Midway 

Woodmere, NY 11598 4 

Dealer inquiries 

invited. 


call: 
1-800-645-3479 
In №. Y. 516-374-6793 
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software In Depth 


The first time you use our software you'll find it does 
wonderful things. The more you use it, the more you'll find 
how useful it is. We have programs for doctors, CPA's, 
attorneys, retail store managers, contractors, estimators, 
print shops, schools, and manufacturers. We even have a 
program for programmers. And the list is growing. We have 
programs for the Apple", NEC", and Atari ВОО" computers, 
and this list is growing, too. To see our software, please 
visit The Xerox Store or another fine computer dealership 
in your area. Call or write us for a free catalog. High 
Technology Software Products, Inc., 2201 N.E. 63rd Street, 
P.O. Box B-14665, . 
Oklahoma City, Oklahoma | 
73113, 405/478-2105 


Apple is a Irademark of Apple Computer. Inc 
Atari i$ a trademark of Atari, Inc 

МЕС 15 a trademark of Nippon Е!есіпс 
Company. Ltd 
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Quality & Performance 
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Figure 10: Construction details of the anemometer. Total construction time is approx- 
imately one hour if all parts are on hand. 


Description 

150-ohm 'A-watt 10% tolerance resistor 
1-kilohm *4-watt 10% tolerance resistor 
100-kiohm %-уға! 10% tolerance resistor 
47-kilohm ‘-watt 10% tolerance resistor 
560-оһт 'A-wati 10% tolerance resistor 
741C op-amp (Radio Shack 276-007) 

Infrared LED (Radio Shack XCBBO-A, 275-143) 
Infrared phototransistor (Radio Shack 276-145) 
6-V batteries or 8 "C" cells in assembly 
Wire, cable, solder 

Project board (Radio Shack 276-175) 

DIN piug, 5-pin (Radio Shack 274-003) 


Quantity 


vcs Pete ht 


Table 2: Anemometer electronics parts list. 
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tom of the inner tube cap is about 
X, inch from the top of the 1-inch 
cap. Cement the cup assembly to 
the inner tube. 

16. Again, check the hole alignment 
of the inner and outer tubes. 
Redrill the inner tube if neces- 
багу. 

17. Press-fit the phototransistor and 
light-emitting diode (LED) into 
the two holes. Bring down the 
two leads from each. Cement the 
components in place using a bead 
of PVC cement around the edges. 

19. Spin the cup assembly. It should 
move very freely, even in a light 
wind, You should be able to spin 
it by gently blowing at a cup at a 
distance of about a foot. 

The electronics. The electronics 
assembly is built on a Radio Shack 
project board. The arrangement of 
the parts is shown in figure 11, and a 
parts list is given in table 2. Make a 
cable assembly of four wires and 
route to the anemometer, Solder the 
four cable wires to the LED and 
phototransistor as shown in figure 12. 

After soldering the cable wires, 
wrap a piece of plastic electrical tape 
around the cable and tubing for strain 
relief. Put a dab of PVC cement on 
each solder joint and exposed lead. 
This will waterproof the connections, 

The circuit for the electronics is 
shown in figure 13. The electronics 
produce а +6-V or —6-V signal to 
the cassette input line. The 741C 
operational amplifier (op-amp) com- 
pares a voltage at the "—" input that 
is about 82 percent of the positive 
supply voltage. [Е the input voltage 
on the “+” lead drops below this 
level, the output of the op-amp is 
—6 V; otherwise it is +6 V, 

When the two holes in the 
anemometer tubing are aligned, the 
infared light from the LED strikes the 
phototransistor and causes current to 
flow through it. When enough cur- 
rent flows, the “+” input drops 
below the 82 percent level and the op- 
amp output drops to —6 V. When no 
light is striking the phototransistor, 
no current flows through it, the “+” 
input is +6 V, and the op-amp out- 
put is +6 V. Place the anemometer 
assembly in a location that's shady 
yet exposed to the wind. (Don't 
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M-10 List $3695.. Only $2955 


Pascal-80 m $600 .... $515 М-5 List$2495. Only $1995 
Extra Precision Вавіс............. .... $50 ` а 
ОИН ...................... $199 $179 
Mailmanager .................... $299 .... $224 
Infomanager .................... $399 .... $349 InterSystems 

n | (EE S E EE E EE EE S EE SE EE SE EE ұр bh 6$ Ф 499 soat 429 
EAA Кек : A20 : к Z-80A CPU 4 MHz VI/0-1 - with interrupts 

BEEN UO ` 64K Dynamic RAM FDCII Disk Controller 
Accounts Payable................ $499 $429 Front Panel 20 slot motherboard 
Р АИРРРРРРИИРУ" $499 $429 
OrderEnry лечение МЫ... M aam e Only $2839 
eieRO 0-0 СУУ” 55 Without front panel as above only $2716 
DOS + Basic 5.2.................. — 27 
Front Paneless Recommended for Business 
Save on Memory and Programs 
Systems Memory G4K AST ..... 5459 Corvus Hard Гек............. SAVE CatNovation Modem .......... $169 Which Computers are Best?7—FREE 
Systems 64K Bank .,,.. 5555 SSM Video BRD VB3 kit ........ $361 Memory Merchant 16К,........ $159 Insured Shipping at Low Rates Call 
Microangeto .................. $985 Spectrum Color ASM .......... $326 For Latest Prices, Details. We Beat 
Advertised Prices. 
Factory Guarantees Expert Advice 
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AMERICAN 


919-889-4577 4167 Kivett Dr. 


A 


QUARE 


COMPUTERS 


919-883-1105 


Jamestown N.C. 27282 


€ CP/M Б а registered trademark of Digital Research, inc. 
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TO POWER 
„е ——X MÉÁÉ 
«бу -6V GROUND 


TO ANEMOMETER 
GROUND 
ІК LED ANODE 
PHOTO TRANSISTOR 
COLLECTOR 


000 9 8 ово 
o0 900 0 90 оо Gta 
а оза O O0 0 оюп ofa 


RADIO SHACK 
276-175 
EXPERIMENTER TO DIN PLUG 
E GROUND 


WIRING PIN 4 


DIAGRAM 
|! 1 


| 


| 


| 
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оо ао 
ап шп п о o0 o0 a 
000000 о 


© 


Figure 11: The electronics portion of the anemometer uses а small project board for easy 
circuit assembly. Three sets of wires go to power connections, the anemometer, and the 
cassette input plug. 


mount it on а 200-foot tower until 
after additional testing, however.) 

А PERIOD program. Listings 9 and 
10 show PERIOD programs for the 
Color Computer and Model III, 
respectively. The PERIOD programs 
are used with the anemometer, but 
they are also general-purpose pro- 
grams for measuring the period of 
any input signal that does not have to 
be debounced. The period is 
measured from the first negative- 
going transition to the next negative- 
going transition in 20.23- or 24. 33-us 
units. The period is passed back to a 
BASIC driver in locations hexa- 
decimal 3FFE and 3FFF (Color Com- 
puter) or as the value of the USR 
function (Model III). 

Listings 11 and 12 show the 
PERIOD programs incorporated as 
DATA statements in BASIC drivers. 
The machine-language code is located 
in high memory in both cases. 

Using the anemometer. Protect 
high memory in the Color Computer 
by a CLEAR 200, &H3EFF. Protect 
high memory in the Modei III by in- 
putting а MEMORY SIZE of 32511. 
Load the BASIC Anemometer pro- 
gram, connect the cassette input to 
the electronics, connect the elec- 
tronics power, and run the program. 

The program measures the period 
for the rotating anemometer, If no 


The Graphics Family... 


the most versatile, easiest-to-use 
graphics available for your Apple Il. 


The A2-3D1/3D2 with A2-GE1 Graphics Editor package lets you 


put simultaneous multiple images on your screen... where you 
want, in the size you want, in your choice of orientation, complete 
with upper and lower case text. Because the most important part 
of your computer system is you. $119.85 


SULLOGIC 


Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 

Telex: 206995 
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More Apple 1 owners choose Micromodem 115 excellent receive Plus a wide variety of software, avail- 


Hayes Micromodem Il than any sensitivity level promises you clearer, able right now! Because of our position 
oth erm dem in th - rid. more accurate transmission. in the industry, numerous sources have 
r moder e wo Auto-dial and answer features built ^ developed software specifically tor the 


Compare these features before you BUY in. Automatically dials the telephone, Micromodem Il. The versatility of these 
You should. It's your money. | i , answers the telephone, prepared programs gives you a distinct 
Thousands of Apple ІІ owners receives and transmits advantage as an Apple || owner. Avail- 

have already compared, con- and hangs up the able in computer stores nationwide. 


sidered, and now they are telephone — completely So if you're ready to communicate 
communicating — with unattended, You can with other computers...orto access 
Micromodem Il. The best =| take advantage of low large time-sharing systems like THE 
modem for your "а evening and week-end SOURCE”, AMERICA'S INFORMATION 
Apple Il. The most telephone line rates. UTILITY”, then youre ready for Місго- 


modem for your : Operation can be fullor modem ll. Come on. Compare. Consid- 
money! : _ hal-duplex. Andwithuser ег And you'll discover the time is ripe to 
А complete ы selectable transmissionrates join the thousands of happy Apple lI 
data communica- | of 110 or 300 bps. FCC ap- owners who are communicating with 
tionsystemfor  " proved and completely Ве! 103 compatible. Місготодет 115 complete system 
the Apple Il. The Micromodem Il is not | Quick and easy installation. The capability. 
"base priced" plus necessary "options: Micromodem |! plugs directly into the Available at computer stores all 
Its a complete, high-performance Apple Il, eliminating the need for across America — call or write for the 
system, designed specifically for your a serial interface card. And the location nearest 
Apple ІІ and ready immediately to put Microcoupler™ (included) con- H ‚ you. And don't set- 
| you in communication with all of North nects the Apple Il directly to a aye: tle for anything less 
| Атегіса. standard RJ11 modular tele- than Hayes. 
Unexcelled receive sensitivity level. phone jack, eliminating the losses and Hayes Microcomputer Products, Inc. 
Receive sensitivity levels determine the distortions associated with acoustic 5835 Peachtree Corners East, 
range of error in data transmission. couplers. Norcross, Georgia 30092 (404)449-8791 


just isn't the same without a 
~ Hayes Micromodem II. 


The Micromodem II.can also be used with Bell & Howell Computers. С тмогтсоприағага кадатагкз of Hayes Microcomputer Products. Inc. 
DURCE and AMERICA S INFORMATION UTILITY are в 3 fsiecompuling Corporation, a subsidiary of tha Reader's Digest Association, Inc. 
"Trademark of Apple Computer, Inc. (С) 1981 Hayes таас Products, іп Sold only in the U.S.A 


Build your own private library 
for less than $20 a month! 


Each volume bound in genuine 
leather and fine fabric . . .the leather 
embellished with 22 karat gold. 


Imagine Wes able to glance up at 
your bookshelf, and see there your own 
private library. With its proud expanse 
of leather spines, richly ornamented 

in gold, bearing the titles of the 
greatest books ever written. 


Here, clearly, would be something of 
permanence in a changing and 
uncertain world. Something to treasure 
now ...and to pass along to future 
generations in years to come. 


А treasure, indeed, you might 
think—but surely an expensive luxury. 
Far from it. 


For this is The Heirloom Library of 
the World's Greatest Books. Fifty 
enduring works of genius, selected by 
a distinguished board of advisers, In 
the bends Collector's Edition, 
crafted for posterity in bindings of 
leather ne fine fabrics. Ornamented 
with exclusive designs, the spines 
embellished with 22 karat gold. 


Beautiful books, at a guaranteed low 
price—yet you make no long-term 
commitment 

The Collectors Edition of the а 
Heirloom Library will be 


In a time-honored collecting tradition . . . 
the greatest books of the greatest writers of 
all time. Bound in genuine leather and fine fabrics. 
The leather embellished with 22 karat gold. 


issued at the convenient rate 

of one great book per month, for just 
$19.50 a volume— a price guaranteed 
for the duration of your subscription. 
However, you need make no long-term 
commitment. You may cancel your 
subscription at any time, on 30 days 
written notice. 


The rare pleasures of owning this 
personal а 

As a subscriber, you would enjoy, 
whenever you wish, the rich pleasure 
of taking one of these books from your 
shelf —with its fragrance of leather, its 
satisfying weight in your hands. Then 
savor a moment of anticipation as you 
open the volume, to see your own 
inscribed bookplate on the decorated 
endpapers. Апа leaf through the 
pages admiring the burnished 

edges ...the smooth, opaque 


paper ... the crisp, legible type... 
the wonderfully evocative 
illustrations. 


Above all, you would be able to 

enter at will...as one embarking on: 
voyage of discovery . . . the world of 
Hemingway or Melville, Shakespeare 
or Dante, Dickens or Mark Twain. 
The greatest books ever written, in 
bindings worthy of the incomparable 
works they contain. 


Mail your order by May 3lst 


By the time your library is complete, 
even ordinary books may be selling for 
more than $19.50. For the costs of 
materials, of printing and binding, 

are rising almost а And thus it 
may never again be possible to offer 
subscriptions to the Collector's Editior 
of the Heirloom Library at this 
guaranteed low price. So, to be sure of 
acquiring this remarkable private library 
for no more than $19.50 a volume, please 
mail the subscription form at right by 
May 31, 1982, 
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THE HEIRLOOM LIBRARY OF THE WORLD'S GREATEST BO OK S? Collector's Edition 


’ Fifty beautiful volumes to enjoy and display in your home 


e | ғ 
1 4 


* Issued monthly at a price not much higher than you pay 
for an ordinary book - just $19.50 a volume 
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* Price guaranteed for the duration of your subscription 


“То be sure of acquiring your library at this low price, your 
subscription form should be postmarked by May 31, 1982 


Tha Frankin Library, Frankin Canter, Pennsylvania 19091 
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New 


FLAT FLAT 


SIDE [7) IR SIDE PHOTO - 
LED TRANSISTOR 


CATHODE zi ANODE (A) EMITTER (E) | | COLLECTOR {С} 


software 
Wordindex ГУ $195 


Automatic generation of subject index 
and tabies о! contents, figures, etc. 


| Wordindes commands placed in any docu- 
ment produced by WordStar!™ automati- 
cally number chapters and 8 levels of sec- 
tons, create tables of contents, figures, and 

| tables, and a sorted subject index with Al 
page references 


PHOTO - 
TRANSISTOR 


TO 100K 
GROUND 
TO 1504 


Werdindex 11 is loaded with new 
features: 


Multiple files. Wordindex ІІ supports the 
WordStarc™ fi dot command. 


Free choice o! page number format. 
Multiple choice of layout of all tables. 
No limit on size of subject index. 
Automatic generation of headings and 
footings. 


Alternating page olfset Гог even and odd 

| pages simplifies printing procedures. 
D Lela ÒN LON for owners of all previous 
versions of Wardindex return your original 
Wordindex diskette directly lo us and re- 
ceive Wordindex |} at a nominal cost of $50. 


MicroPlot'" $395 


100% Tektronix Plot 30 TCS compatible 
агарт раси иде 

Previgualy available pn minis and main- 
frames only. 


WRAP PLASTIC 
ELECTRICIAN'S 
TAPE FOR STRAIN 
RELIEF 


THREE -CONDUCTOR 
CABLE TO ELECTRONICS 


Supplied with the onginal Текіғогих M 
documentation, MicroPlot fully implements 
the entire Tektronix Terminal Control Sys- 
tem on your 8080/280 based microcompu- 
ter al a traction of the original cosl. 


This package enables you lo run even 
mainírame-devaloped software for the . . М, 
Plol-10 TCS оп your microcomputer using Figure 12: The infrared LED and phototransistor are mounted on opposite sides of the 


ИШАН алалы ді ені anemometer shaft. Each shaft revolution produces two infrared light detections. 
MicroPlot is supplied as Microsoft" AEL 
files to be used with Fortran-801 M, 


MenuMaster' 
Stop messing around with CP/M 
commands. MenuMaster makes all 
your software menudriven, 


Simply create your own menus directh 
on-screen using any text editor, The menu 
dispenses of long and hard-to-remember 
CP/M'M commands. The user may simply 
select programs from the menu using sim- 
ple commands of his own choice. 


Order your copy today directly Нот us by 
phone, telex, or mail. Please send cashier's 


: [ON 
check or State Visa or Master Charge ac ANEMOMETER) MALE 
count no. 
5 -PIN 
DIN 
CONNECTOR 
FOR 


CASSETTE 


Detailed descriptions may be requested at Я LED 

по cost Just cucie reader service Dealers RS 276-143 
may apply for Iree demo-versions of all 

programs. 


PHOTOTRANSISTOR 


BORLAND Ltd. _ 86216-45 


69. Upper Georges Street 
Dun Laoghaire { i , à 
Dublin, Republic of Ireland Figure 13: The electronics portion of the anemometer uses a few simple components but 
Phone 1802514. Telex 25105 GSOP can provide a precise measurement of anemometer rotation speed. 
ATTN. BORLAND 


194 May 1982 © BYTE Publications Inc 


Тһе Guesswork 
5 


Thanks to Strictly Soft Ware. 

Consider the care you invested in 
buying your computer. We've done the 
same for your software. 

How many times have you won- 
dered: Is the package right? The price? 
The service? 

We've cleared a course for you to the 


$19.95 SPECIALS 
е Track Attack e Space Eggs 


е Red Alert e Sneakers 
e Snack Attack e Beer Run 
е Midnite Magic • Dark Forest 


one! 


best software — quality and price. 
Strictly Soft Ware brings you the 
best in entertainment, education, per- 
formance, and price. 
Take a look at the offerings below. 
And call now (toll-free) for our free 
catalog. 


Arcade Games Rasler Blaster 
ABM R | 


Robot W 
Apple-oids 0001 War 
Autobahn 
Beer Run Sneakers 
Bug Attack Super Invaders 
Compucube eM a 
Computer Air Combat Space War 
rl Baseball edi m 

ounty Fair in 
Crossle ; Three Mile island 
pra ME Threshhold 
Beaton Track Attack 
«ale Trick Shot 
Бына Warp Altack 
р Adventures 
Genetic Ог! Adventures 1-12 
Gobbler MAN 
i alabe 

eo ыны. Adventure to Aliantis 
Hadron Castle Wolfenstein 
Hi Res Soccer Ча Crumble, Chomp 
Int! Gran Prix org | 
Missle Delense rg? Empire 
Mouskatlack os of Karma 
Olympic Decathalon realure Venture 
Orbitron Mystery House | 
Qutposl Napoleon's Campaigns 
Pool 1.5 Oldorf's Revenge 
Pegasus И 00 Topos 
Phantoms Five The Prisoner 
Pulsar 11 Race for Midnight 


Above titles are partial selection. Call for prices and catalog. 


We take Master Card ог VISA 


ровівде. 
Send for free catalog. Prices 
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е Raster Blaster • ABM 
e Jawbreaker — * Castle Wolfenstein 
е Crossfire е Olympic Decathalon 
e Sabotage е Ceiling Zero 

Southern Command Magic Window 

Space Advenlure The Май Room 

owordthrust The Merger 

Talawa's Last Redobtd Menu Generator 

Stone of Sisyphus Micro Courier 

Tarturian 

Temple af Apshai PFS Report 

The Terrorist Real Eslate Analyzer 

Time Zone Spellstar 

Ulysses/Golden Fleece Superscribe 11 

Ultima Super Text 11 

Wizard/Princess TASC Compiler 

Wizardry Tax Manager 

ork Tax Preparer 
: Versalorm 
Business Visiblend 
Accounting Visicalc 3.3 
ВРІ Visidex 
Continental Visitaclory 
Peachtree Visifile 
Broderbund Visitem — 

The Apple Speler Visitrend/ Visiptot 

ASCI! Express Wordstar 

(ы inancing 4-80 Cards 

ta Capture 

Data Factory Ноте/Регзоппе! 

08 Маз ег Decision Master 

DB Master Utili The Correspondent 

Desk Top Plan | Diet Planning 

Easywriter Financial Managemen! System И 

Eduware Home Money Minder 

Financial Partner Mastertype 

Graphtrix 

Letter Perlect 

Magic Spell 


pv. (include card # and expiration Strictly Soft Ware Strictly 
Г dale). Ohio residents add Post Office Box 338 S f { үү 
5.5% tax. Include $2.00 for Granville, Ohio 43023 O сте 
order by phone 800-848-5253 


subject to change. in Ohio 614-587-2938 
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Listing 9: Color Computer assembly-language program to measure the period of a cassette input signal. 


SFOS 


ЗЕ ВО 
SFOS 
SFOS 
SFA? 
2FQA 
SF BC 
ӚҒдЕ 
3F11 
3F13 
Ғ15 
3F18 
3F1R 
3F 1C 
3F1F 
ӚҒ21 
3F23 
3F26 
3F28 
3F eR 
3F2C 
ЗҒ2Е 
3-31 
3F33 
3F35 
SF 3? 
3F3A 
3F 3D 


д 
00000 TOTAL ERRORS 


000 


001090 

00110 

00120 

00130 Ж INPUT: НИ. 
00140 Ж OUTPUT: 

0601150 Ж 

00160 

00170 Ж 

00180 PERIOD LEX фа 
00190 PEFO10 LEAK Lot 
00206 REQ 

00210 LDA 

00220 ANDA #1 
00230 BHE 

00240 LOR "o 
0250 РЕКООО LEAK 1,4 
00260 BEC) 

00279 L DR 

002006 ANDA #1 
00290 ВЕ 

003600 L.D& #9 
00310 PER@39 LEAK 1,4 
00320 BEQ 

20330 LOA 

60349 RHDR #1 
00:21509 ВНЕ 

00360 FERDSO LEAX 1, 
00370 ВЕС | 
бо 290 LDA 

00390 ЯНОЯ #1 
00420 BE 

00410 BRA 

чей РЕГОЗО LOX %-1 
00430 PEROSS STH 

20448 RTS 

00450 EHD 


ORG $3208 
KEKEKE ЖКУ ЖЖ ЖЖ 4 КУ EEK EK ERER ERE TREY 
ж SUBROUTIHME TO MEASURE PERIOD OF LOH-FREG SIGHRL Ж 


x 
SFFEHSPERTOD ІМ 29.23 MICROSECOMD UHITS Ж 
OR -1 IF TIME OUT, Ж 


2 BYTES 


ЖХХЕЖЕЖЕ ЖЖ ЖЖЖ Ж ЖЖ Pee ees ЖКЖ ЖЕЖ ЖЖ ЖК 


РЕК ОЭй 
ФҒҒ2И 


PERO19 


FEF. 230 


FEROSC 
РЕКВЭ5 


ФЗҒҒЕ 


TIME GUT COUNT 
IHCREMEHT TIME OUT CHT 
GO IF TIME OUT 
СЕТ РІН BYTE 
GET CRESSDIN 
GO ЇР AT PULSE 
INITIALIZE TIME OUT CHT 
INCREMENT TIME OUT CHT 
GO IF TIME OUT 
GET РІН ВТТЕ 
GET CRESDIMH 
GO IF HOT PULSE 
INITIALIZE TIME QUT 
IHCREMEHT TIME OUT CHT 
GO IF TIME DUT 
GET РІН ЕТТЕ 
СЕТ CRESDIMN 
GO IF STILL PULSE 
IHCREMEHT TIME COUNT 
GO IF ТЕМЕ OUT 
GET РІН БҮТЕ 
GET CASSOIN 
G0 iF HOT EHD 
NORMAL RETURH 
FLAG TIME OUT 
RETURN WITH ARGUMENT 
RETURN 


Listing 10: Model ПІ assembly-language program to measure the period of a cassette input signal. 


7FUO 


?Е@@ 
7F 03 
7506 
7FQ07 
7FU9 
7FOB 
7FØD 
7FOF 
7Ғ12 
7F13 


210000 
010104 
29 
3829 
DBFF 
Е601 
20F7 
210000 
09 
3810 


00102 
00110 
00120 


001.30 
00140 


00150 
00160 


00170 : 


00190 
00190 
00200 
00210 
00220 
60230 
00240 
00250 
00250 
00270 
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ORG 7FOOH 3 RELOCATABLE 
3 FEE 3 3E 3E ЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕ ЗЕ ЗЕЗЕЗЕЗЕ ЗЕ ЗЕЗЕ 
зж SUBROUTINE TO MEASURE PERIOD ОҒ LOW-FREG SIGNAL * 
E INPUT: NIL + 
ы OUTPUT: HL=PERIOD IN 24.33 MICROSECOND UNITS * 
ж OR -1 IF TIME OUT»; 2 BYTES * 
ЕЕЕ TE ЭЕ ЭЕ ЭЕ ЭЕ ЗЕ ЧЕ ЗЕ ЗЕ ЭЕ ЭЕ ЗЕ ЗЕ ЗЕ ЖЕ ЗЕ ЗЕ ЖЕ ЗЕ ЗЕ-Ё ЗЕ ЗЕ ЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕ HEE + 
PERIOD LD HL 0 TIME OUT COUNT 

LD BCs 1 $ INCREMENT 
PERO10 ADD HL» BC ; INCREMENT TIME QUT CNT 

JR C» РЕН090 :GO IF TIME OUT 

IN Аз (ВЕРН) GET I/O BYTE 

AND 1 “СЕТ CASSDIN 

JR М2» PER210 $60 IF AT PULSE 

LD HL: Ø SREINITIALIZE TIME OUT CNT 
PEROZO ADD НЕ, ВС : INCREMENT TIME OUT COUNT 

JR С, РЕНО90 :G0 IF TIME GUT 


Lísting 10 continued on page 198 


The Lightning One 


8086/8087/8089 CPU Board 


die ась gda ta u > 


Features: 


О 4, 5, Вог 10 MHz operation 
jumper selectable 

LJ 8086 or 8088 main processor 

О Independent I/O and memory 
wailstale generator 

O Up to 16K bytes of onboard 
EPROM 

О 9 vectored interrupts 
expandable to 65 

О EPROM monitor with diagnostics 
and disk utilities 

(1 8087 and 8089 co-processors 
available onboard 

О CP/M-86^ and MS-DOS** 
software support 


*CP/M-86 із а trademark of Digttal Research. 

"MS-DOS à a trademark o f Microsoft. 
Lighinig One i а trademark of Lonas Паш 
Prodists, Inc. 
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The Lightning One" is the fastest 
processor board available on the S100 
bus today. It contains not one 
processor, but three processors all 
working in parallel. It uses the Intel 
8086 as the main processor. The math 
capability is augmented with the 8087 
math processor and the I/O handling 
capabilities are augmented with the 
8089 dual channel I/O processor. The 
board complies with all IEEE-696 
specifications. 


If you have an 8 bit system presently, 
don't despair. The Lightning One is 
available with the 8088. The 8088 is 
fully software compatible with the 
8086, but utilizes an 8 bit bus allowing 
use of your present 8 bit memories. 
When you are ready to upgrade to full 
l6 bit operation, you need only to 
unplug the 8088 and plug in an 8086 
in its place. When using an 8088, the 
8087 and 8089 may still be utilized. 


| № 


Ж. epo Р 4 


2% тах 
i 


jud 


In addition to the Lightning One, 
Lomas Data Products has a full line 
of S100 bus support cards including: 
memory, disk controllers, and serial 
and parallel 1/О. 


Prices for the Lightning One 
start at $395. 


Coming Soon: 
New Product 
Announcements: 


П 128 К byte non-volarife папе RAM 
(1 M DRIVE for CP/M-88 and 
MS- DOS 
ГІ Dual СРАМ-86 and CP/M 2.2 
support 
(1 Winchester hard disk 
controller 


For 16 bit computing 
on the 8100 bus, 
come ж the leader... 


LOMAS DATA PRODUCTS, INC. 


729 Farm Road, Marlboro, Massachusetts 01752 O Telephone: 617-481-2822 
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Listing 10 continued: 


“СЕТ І/О BYTE 

СЕТ CASSDIN 

СО IF NOT PULSE 
SREINITIALIZE TIME OUT 

s INCREMENT TIME OUT 

7G0 IF TIME OUT 

СЕТ I/O BYTE 

‚СЕТ CASSDIN 

s60 IF STILL PULSE 

;INCREMENT TIME OUT 

3GO IF TIME QUT 

“СЕТ I/O BYTE 

‚СЕТ CASSDIN 

»GO IF МОТ END 


7F15 DBFF 20280 ІМ Аз (ВЕРЕН) 
7Е17 E6U1 00290 AND 1 

7F19 28F7 003060 JR £s PEROZO 
7F1B 210000 002310 LD HL: Ø 
7ЕЗЕ 09 @@320 PER@3Q@ ADD HL:@C 
УЕ1Е 3811 00330 JR С, РЕК290 
7F21 DBFF 00340 ІМ Аз (QFFH) 
77-23 E601 00550 AND 1 

7Ғ28 20F7 00.350 JR NZ» PERO 30 
7F27 09 00370 PER@5@ ADD НЕ, ВС 
7F28 3808 202280 JR Сз РЕК290 
7F2A DBFF 00390 ІМ А» COFFH) 
7F2C EG6D1 00400 AND 1 

7F2E 28Ғ7 00410 УВ 2, РЕК 50 
7F3@ 1803 00420 JR РЕК@95 
7F32 21ҒҒҒҒ 00430 PER@9@ LD HL:-1 
ЕЗ5 C39A0UA 00440 РЕКО95 ЫР ФАФАН 
0008 00458 END 


00000 Total errors 


Listing 11: Color Computer BASIC driver program for the anemometer. This program 
uses the PERIOD program. The machine-language code for PERIOD is contained in the 
BASIC program and is poked into high memory. 


}0@ ‘SAMPLE RHEMOMETER PROGRAM 

18 DATA 142,0,0,48,1,39,48,182,255,32 

120 DATA 132,1.,38,245,142.0,0.,498,1, 39, 34 
130 DATA 182,255,32,132,1,39,245,142,0,0 
140 DATA 48,1,39,20,182,255,32,132,1,38 
158 DATA 245.48,1,39,9,182,255,32,192,1,39 
168 DATA 245,32,3,142,255,255,191,63,254,57 
170 FOR [=&H3F6@ TO &H3F3D 

180 READ Я: POKE Т,В 

198 NEXT I 

200 DEFUSRO-A&HS3FOO 

218 CLS 

220 ReUSR6GO» 

230 Я=РЕЕКХ &НЗЕЕЕ ›ж256+РЕЕК< &H3FFF > 

240 IF Я=65535 THEN Най: GOTO 260 

250 mne3.795^/6CR*20. 23E-6) 

260 FRINT G262.B; "MPH Б 

eva GDTO 220 


Listing 12: Model I]? BASIC driver program for the anemometer. This program uses the 
PERIOD program. The machine-language code for PERIOD is contained in the BASIC 
program and is poked into high memory. 


1100 "SAMPLE ANEMOMETER PROGRAM MODEL III 


110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
235 
240 
250 
260 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


33,.0%0%1з1.,0:9:35641%219 
2555250913322 247» 33310050595 56 
29:219, 255,230, 1,40, 247: 33: 00 
95563173219125532305 1» 32» 247,9 
96363 2193 2553 230515 4052474245 3 
33,255; 255,195: 15410 


FOR 1=32512 ТО 32567 


READ 
NEXT 


A: POKE ТА 
I 


DEFUSRO=&H7F 68 


CLS 


А=05К (0) 

IF А=-1 THEN A=0:GOTO 250 

IF А0 THEN А=655365+А 
ATS,75/(A*24, 33Е-6) 

PRINT 8 532:A3"MPH к 


GOTO 


220 
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F NORMAL RETURN 
sFLAG TIME OUT 
+ PASS ARGUMENT BACK 


rotation is detected, а —1 is returned 
as the period; both BASIC programs 
look for this flag and set the period to 
D in this case. 

Wind speed will be displayed in the 
center of the screen, Wind speed in 
this case is a rough calculation based 
on preliminary empirical tests. The 
tests involved driving madly down 
city streets while keeping one eye on 
the road and the other on the rotating 
anemometer held at arm's length out 
the open car window. The 12-V DC- 
powered inverter for mobile com- 
puter operation is a project I'll leave 
for you in your spare time. 

Each rotation of the shaft produces 
two pulses. À wind speed of 15 miles 
per hour (mph) is approximately 2 
revolutions per second—thus the 
"3.75" factor. Rotational speed of the 
anemometer appears to be linear; 
30-mph wind produces 4 revolutions 
per second and so forth. | would be 
very interested to hear from readers 
who construct the anemometer and 
run some tests with it, especially 
those who have access to a wind tun- 
nel. 

The above examples illustrate what 
can be achieved without a great dea! 
of additional hardware when using 
inputs that were not meant to be 
discrete inputs but were dragged, 
kicking and screaming, into duty. In 
a later article, I'll look at а more 
sophisticated way to interface many 
lines to the system bus. | promise you 
won't be cutting up PVC tubing and 
scrubbing cement off your hands. № 


Your 


Compute. 
Compute. 
Compute. 
Compute. 
Compute. 
Dump... 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 


New Micromus 


Time. As an important resource 
it shouldn't be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there's a way 
to eliminate this waste. 

Introducing the 
Microbuffer ГУ, a buffered 
parallel printer interface for the 
Apple |" computer with 16K 
characters of memory (user ex- 
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbuffer | is in control of 
your printing. 

The Microbuffer f, compatible 


computer. 


with Applesoft, CP/M" and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
routines for most popular 
graphics printers. 

The Snapshot™ option per- 
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 


MICROBUFFER П 


Circle 340 оп Inquiry card. 


II lets you use your printer 
out tying up your computer. 


running — without interuption. 

The 16K Microbuffer I is 
available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste time while your ` 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer І or call us for 
the name of a dealer near you. 


Microbulier I and Snapshot are trademarks of Practical 
Penpherals, inc 


CPIM is a registered trademark of Digital Research, Inc. 
Apple Iis a registered trademark of Apple Computer, 
inc. 


age. California 91362 
(219) 991-8200 
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The Input/Output Primer 
Part 4: The BCD and Serial Interfaces 


A look at one of the least understood interfaces— 
RS-232C —and one of the first instrument interfaces. 


Іп Part 3 of this series, we looked at 
the parallel and HPIB or GPIB 
(IEEE-488) interfaces. This month we 
turn our attention to the BCD 
(binary-coded decimal) interface and 
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Steve Leibson 
Auto-Trol Technology Corporation 
12500 North Washington 5t. 
POB 33815 
Denver, CO 80233 


the RS-232C serial interface. Both of 


these interfaces are older than those 
previously covered. The BCD inter- 
face traces its origins to scientific in- 
struments that have been in use for 
decades. The seria] interface’s roots 
go back much farther, to the days 
when buffalo grazed the prairies of 
North America and André Ampère 
had an idea for a new method of com- 


munication. Lets look first at the 
BCD interface, 


The BCD Interface 

The BCD interface has remained 
popular because it provides a link to 
older measuring instruments that 
have been turning out reliable data 
for years. Some designers still put 
BCD interfaces in new digital in- 
struments because the BCD interface 
is simple and inexpensive. 

When scientists first connected 


measuring instruments to computers, 
existing instruments lacked the elec- 
tronic sophistication needed to use 
either the parallel or the IEEE-488 in- 
terface. Engineers were faced with 
developing an interface that relied on 
the intelligence of the computer to 
manage communications between the 
computer and the instruments. 

Because measuring instruments 
send information to the computer but 
receive no information from it, the 
new interface could be unidirectional. 
There might be control lines from the 
computer to actuate ranges or control 
other aspects of the instrument's 
readings, but the control lines did not 
have to send data. 

The new interface also had to ac- 
cept a very wide word of data. For 
reasons that will become clear after 1 
discuss the BCD coding method, 
high-resolution measuring instru- 


How could anyone call their word processor 
The FinalWord? Take the best features of the most popular 
word processors, combine them and 
add a few more in one text editor/ 
formatter and you'd be off to a 
good start. Then, write the program | 
in C to allow user customiza- | 
tion and make it capable of 
supporting any printer on the 
market and you'd be ahead of 
everybody else. If you went one 
step further and made your word 
processor transportable from one terminal to 
another you'd have— The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
printer, and letter-quality on another. It also means you'll 
never need another version just because you bought a 
new printer. 

User-installable on different hardware: 

With The FinalWord you can upgrade your system and still 
have a familiar screen display. And since we've written 
The FinalWord in C, new versions are available almost 

as soon as new computers. 

Features that go beyond the stars: Look at 
what you get with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter/section 
numbering, enhanced command sets (delete/move a 
letter, word, sentence, paragraph, page); multiple buffers 
and windows, deletion recovery, true proportional spacing 
and more. Апа because we wrote The FinalWord to be 
easily reconfigured for different systems, our price can 
be lower. 


(<= 


Circle 250 on inquiry card, 


М Mark of the Unicorn 


Introducing The 


inalWord' 


Word processing that goes beyond the stars. 


The Magic 
Features FinalWord WordStar Wand 
Full-Screen Editing Yes Yes Yes 
Directory Access while Editing Yes Yes Yes 
Simultaneous Printing while Editing Yes Yes Yes 
External Commands while Editing Yes Yes No 
Video Highlighting Yes Yes No 
Automatic Footnotes Yes № № 
User-Defined Commands Yes No No 
Multiple File Editing Yes No No 
Deletion Recovery Yes No No 
Supports Multiple Printers Yes No No 
Crash Recovery Yes No No 
Dynamic Inciude Files Yes No Yes 
Suggested Retail Price $300 $495 $395 


The FinalWord requires a 56K CP/M system and video terminal with cur- 
sor positioning character sequences. IL is presently available in 8" standard 
format for the TRS-80 Model Il, Vector Graphics and Altos Systems. There 
are compatible versions for the HP-125, Xerox 820, Cromemco, Micropalis, 
Ohio Scientific and Dynabyte Systems, and there are 5'A" versions for the 
Неаіћ/ Zenith 2-89, Northstar, Apple and Superbrain. Coming Soon: 
The FinalWord for the IBM Personal Computer. 


The FinalWord 6 available through leading 
retailers, Westico, and Discount Software, 
or directly from: 


Mark of the Unicorn 

PO BOX 423 

Arlington, Massachusetts 02174 
(617) 489-1387 


Dealer and OEM inquiries invited. 
Call for delivery schedule. 
Reserve yours now! 
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ох MIcroGANTT is a 
y sophisticated project 
planning system which 
uses Critical Path. Method 
(CPM) techniques and PERT to 
determine task dependencies 
and project completion dates. 
The user creates tasks, assigns 
costs and defines task depend- 
encies. The interactive system 
immediately redisplays the proj- 
ect plan as data is entered. 
Projects ore displayed as Gantt 
charts, labor time summaries and 
financial sumrnaries. 

MicroGANTT features: п Time 
scale of days. weeks, months, 
quarters or years canbe varied at 
any time to present more or less 
detail. п Accommodates unlim- 
ited number of tasks in a project 
plan. © Detailed sub-projects can 
be included as tasks in a project 
model, 7 Assurnptions are easily 
modified to make "What if?” 
analyses. Single key-stroke com- 
mands page through tasks and 
calendar of events on display 
screen. Single key-strokes switch 
the dispiay from Gantt chart to 
labor time summary to financial 
summary. 7 Partial allocation of 
manpower to tasks. E Partial 
completion of prerequisite tasks. 
z AH charts, reports and plans can 
be printed, 

Available for IBM Personal 
Computerand CP/M compatible 
computers, Software and manual 
$395, Manual alone $25. 


е Write Weslico. ine.. 25 Von Zont Street, 
Norwalk, CT 06855 

е Coll (203) 853-6880 

® Telex 643-788 

e Diat-up our 24-hour comput 
(300 boud) (203) 853- Оо 


copyright © 1982 Westico, Inc. WES-44 


WESTICO 


The Software Express Service 
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СЯ SPLAYS 


BCO COUNTERS 


|| = - L 


PHYSICAL 
pu uA 


ELECTRONIC 
CONVERSION 


CIRCUITRY 


CONTROL 
CIRCUITS 


Figure 10: Block diagram of a BCD instrument. Two signals drive a string of single-digit 
binary-coded decimal (BCD) counters. One signal is a representation of the physical 
quantity being measured. This signal may be either a pulse of controlled duration or a 
series of pulses whose frequency is proportional to the physical quantity being 
measured. The second signal, from the control circuits, is used for timing. 


ments may have I/O (input/output) 
connectors with as many as 40 or 50 
pins. The new interface had to permit 
the peripheral instrument to present 
its entire message at once, sometimes 
as many as 50 bits in parallel. Then 
the interface had to break up this 
wide parallel word into pieces that 
the computer could digest more easi- 


ly. 


Binary-Coded Decimal Numbers 

BCD is a method that expresses 
each of the 10 decimal numerals (0 
through 9) in a binary code, The 
coding sequence is: 


Binary Code Decimal 
Bit# 3 2 1 0 Numeral 
0000 0 
090001 1 
001 0 2 
0011 3 
0100 4 
0101 5 
0110 6 
0111 7 
1000 8 
1001 9 


Note that 4 binary digits (bits) are 
required to represent the numerals 8 
and 9, Codes 1010 through 1111 are 


not used. Consequently, BCD coding 
is not as efficient as pure binary cod- 
ing, but the ease with which BCD can 
be displayed for human operators off- 
sets its inefficiency in code compac- 
tion. 

The standard calendar presents an 
analogy. Each page contains 5 weeks, 
more than enough space to hold the 
days in any month. The extra spaces 
for days remain blank. That extra 
space is useless to the printer, but 
because we do block the days of the 
year into months, the convenience of 
placing each month on a separate 
page more than makes up for the 
wasted space. 

Since each decimal digit in BCD 
coding takes 4 bits, each digit of a 
scientific-instrument reading requires 
4 wires to transmit the binary values 
that express that digit. Scientific in- 
struments make all digits available 
simultaneously on the МО connector, 
and high-resolution instruments can 
have connectors with as many as 50 
pins, That explains why the BCD in- 
terface has to be able to accept such 
wide data words. 


Implementing the BCD Interface 
What makes the BCD interfacing 
technique easy to implement іп 


WESTICO — The Software Express Service that really delivers: 


NLA 


AGE 


IIPROCESSORS 


When it comes to providing quality 
programs for serious microcomputer 
users — corne to Westico. And you'll 
find more than quality software. 
You'll find instant response. In most 
cases, your order will be shipped 
within 24 hours. You'll also find the 
technical expertise on staff when 
you need help. For language proc- 
essors and lots more, it's Westico. 
Here's just a sample of Ме more 
than 150 qualify programs currently 
in stock: 

PL/!-60"— Powerful application 
programming language for micro- 
computers. implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler, LINK-80 linkage 
editor, LIB-80 subroutine library 
manager. PLILIB run-time library and 
RMAC relocatable macro assembler. 
5475/535. LINK-80 and RMAC also 
available separately. 

BT-80'*— Efficient B-tree key indexed 
access method for PL/I-80. Features 
key length to 63 bytes, unique or 
duplicate keys, опа data records to 
4096 bytes. Datasets can be spread 
over 8 files for a total of 64 mega- 
bytes, 3200/5930. 

BASIC-80— Extremely fast Interpreter 
features doubie precision floating 
point math, 40 character variable 
names, CHAIN/COMMON, random 
and sequential files, EDIT, CALL with 
parameters and an overlay tech- 
nique. $350/—. 

BASIC COMPILER— Compatible 
with BASIC-80. Produces extremely 
efficient, optimized 8080/2780 
machine code. Includes macro 
assembler, linkage editor and sub- 
routine library manager. Compiled 
programs can be linked with FOR- 
TRAN-80, COBOL-80, and assembly 
language programs. $395/—. 
CBASIC'"— BASIC language 
compiler/interpreter for develop- 
ment offinancial and business appii- 
cation programs. System 5120/520. 
CBASIC-86— Implementation of 
CBASIC for CP/M-86. INT files com- 
patible with CBASIC опа supports 
128К main memory. Requires 
СР/М-86 or МР/М-86. 5325/530. 


CB-80"— Native code 8080 com- 
piler of CBASIC language. Offers ail 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
Includes linkage editor which can 
create overlay modules. Supports 
CP/M and MP/M 1. 5500/530 
FORTRAN-80 — Includes full ANSI 
standard X3.9 except COMPLEX 
data type. $500/ —. 

LYNX" — Friendly overlay linkage 
editor for creating COM files from 
Microsoft compatible REL files. Con- 
structs programs that use all avail- 
able memory including that used 
by LYNX itself. Program size can be 
increased at leost 9K without using 
the overlay feature. The overlay 
option is vital to programs larger 
than available memory. Easy fo use 
with BATCH and HELP commands. 
5250/525. 


PASCAL/MT- "— Compiler produces 
8080/7280 code. Standard REL file 
can be linked with otherlanguages. 
Includes linker, debugger disassem- 
bler and special Speed Program- 
ming Package with editor and 
Pascal syntax checker, 5475/530. 


COBOL-80— Complies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs. $750/—. 
XASMxx— Family of microprocessor 
Cross-assemblers. Designed torun on 
8080/7280 based microcomputers 
under a CP/M-like operating system. 
Support for Motorola 6800, 6801, 
6803, 6805, 6809; RCA 1802; COP400; 
Intel 8048, 8051; MOS 6502. 5200/525. 
XLT86'*— Translates Intel 8080 
assembly language source code 
Into optimized Intel 8086 source 
code. §150/$10. 


Тһе Westico 24-Hour Computer Hotline (203) 853-0816 | 
(300 baud] for detailed information and quick 


access ordering. 


e Westico has more than 150 progroms 
tor professionals and businesses thot use 
o wide variety of microcomputers includ- 
ing: TRS-80 Model |І, Apple, Vector 
Graphic, Cromemco, North Ster, Micro- 
polis, Ohio Scientific, Altos. Dynabyte, 
ВМ, Intertec, Xerox, Zenith, Northern 
Telecom, АМ. Eagle and more. We're 
working hard to be your soffware 
company. 


4 Ways to order 


e Write Westico. inc. 25 Van Zant Street, 
Norwalk, CT 06855. 


* Call (203) 853-6880. 
® Telex 643-788 


è Dial-upour 24-hour computer (300 
baud) (203) 853-0816. 


COD, MasterCard and VSA accepted. 


Prices do not include shipping ond are 
subject to change. In CT add 7%% sales 
tax. All sales final. 


Manuali price moy be credited toward 
purchose of sofiware. 


Dealer inquiries invited. 
WES-43 
Copyright © 1982 Westico, inc. 
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The Software Express Service 
25 Van Zant Street е Norwalk, Connecticut 06855 


(203) 853-6880 е Telex 643-788 
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DIGIT 1 

DIGIT 2 

DIGIT 3 

DIGIT 4 mantissa 
DIGIT 5 

— 01617 6 


DIGIT? 


DIGIT B 


SIGN 


| ЕХРОМЕНТ 


OVERLOAD БІТ 


D1GIT 


FUNCTION CODE 
CTL (EXTERNAL 
TRIGGER } 


DFLG (PRINT 
COMMAND! 


Figure 11: The 98033А BCD interface. This figure shows how a computer reads in the 
digits of a BCD instrument. The counters are connected to the BCD interface, which 
reads in each digit, converts the BCD data to characters, adds delimiting characters, and 
sends the entire message to the computer. CTL is an external trigger that tells the instru- 
ment to take a reading. DFLG (print command) is a signal from the instrument in- 
dicating that a valid reading is represented on the digit lines. These two signals, CTL 
and DFLG, are the handshake lines between the interface and the instrument. 


measuring instruments? The answer 
lies in the circuitry used to do the 
measuring. 

Figure 10 shows a diagram of a 
typical measuring instrument. Input 
to the instrument such as voltage, 
current, or weight is fed to an elec- 
tronic circuit that converts the 
physical parameter to a signal that 
represents the parameter. This signal 
may be either of two types: a square 
wave or a pulse. 

А square wave alternately takes on 
two different fixed values for equal 
lengths of time. If the signal produced 
by the instrument is a square wave, 
the physical quantity measured by 
the instrument determines the wave's 
frequency. The frequency is fed to the 
input of a counter that is allowed to 
count for a precisely controlled 
period of time. 

If the signal produced by the instru- 
ment is a pulse, the physical quantity 
measured determines the pulse's dura- 
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tion. The pulse is used to control a 
counter that is clocked by a precise 
square wave of known frequency. 

Whether the signal starts as a fre- 
quency or a pulse, the result is a 
count proportional to the input 
parameter. The counter drives the 
digits in a display. If the counter 
counted in binary, the display would 
be difficult to read because we think 
in decimal, 

Fortunately, it's possible to use 
BCD counters in the counter that 
drives the display. № several BCD 
counters are placed in series (or 
cascaded), they produce outputs easi- 
ly displayed in decimal. This works in 
much the same way as an odometer. 
Each wheel of the odometer has the 
numerals 0 through 9 printed on it. 
Every time a wheel on the odometer 
makes a ful] turn, it advances the 
wheel to the left of it by one count. In 
a chain of BCD counters, each time a 
digit advances from 9 to 0, it ad- 


vances the next higher counter by 1. 
Each BCD counter has 4 digital out- 
put lines that represent the state of the 
counter, These outputs are used to 
drive one digit in the display. The 
digits combine to form the complete 
reading of the instrument. 

This technique is used in a remark- 
ably wide range of digital measuring 
instruments, including digital clocks. 
Most instruments use this counting 
technique to convert a physical quan- 
tity into a digital display; in the case 
of digital clocks, of course, the quan- 
tities are periods of time. 


The BCD Interface Is Born 

The first accessory that designers 
added to their digital instruments was 
a printer, which made it possible for 
an unattended instrument to log its 
own readings. Signal lines were 
brought out of the instruments to 
drive the print wheels—one print 
wheel for each digit. These signal 
lines were nothing more than the 
digital output lines of the BCD 
counters in the instrument. The 
counters drove the display and posi- 
tioned the print wheel just before it 
struck the paper. 

By supplementing the counter out- 
put lines with just two more signals, 
designers created the BCD interface. 
One of the added signals told the 
printer when the reading was valid 
(print command), and the other 
alowed the printer to pace the 
readings (external trigger) so that the 
instrument would not take readings 
faster than the printer could print 
them. These two signals form the 
handshake mechanism of the BCD in- 
terface. 

At its birth BCD interfacing was a 
big success. Experiments that had re- 
quired an attendant to write down 
readings (usually some unlucky 
graduate student or technician) could 
now be automated. Printed logs 
could be obtained for production 
testing. The tedious job of recording 
data was greatly simplified. If a 
printer could do all that, just think 
what could be done by substituting a 
computer for the printer! The system 
would not only log information but 
also analyze it, process it, and take 
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Powerful CP/M Software. 


For Apple, Osborne, TRS-80, North Star, SuperBrain, Micropolis, Vector and others. 


NEVADA COBOL 
$199.95 когапср/могмР/м 


based computer systems with 32K RAM 
and one disk drive. 


When we introduced Nevada COBOL 
three years ago, it was loaded with 
innovations. Today's Edition 2 is even 
better! For example: 


О Compare speed. It's 4 to 20 times 
faster than any other micro COBOL 
according to an independent study" 
What's more, its easier to usa. 

С Compare documentation. You get 
a 153-page manual with lots of exam- 
ples and 16 complete COBOL source 
code programs. 

[1 Compare memory requirements. 
Extremely compact. You can compile 
and execute 2500 statements in 32K 
RAM, 4000 statements in 48K, etc. 
О Compare features. It's based upon 
the ANSI-74 standards with level 2 fea- 
tures such as compound conditionals 
and full CALL CANCEL. 

С Compare royalties. You can distribute 
your object programs royalty FREE! 
CJ Compare support. If you have 

a technical question, you talk directly 
to the author. 


NEVADA PILOT 


by John Starkweather. 


$149.95 For all CP/M based 


computer systems with 32K RAM, 
1 disk drive and CRT or video display 
and keyboard. 


О It's so easy to use, you'll be writing 
interactive applications within the 

first hour. 

O Perfect for industrial training, office 
training, drill and testing, virtually all 
programmed instruction, word puzzle 
games, and data entry facilitated 

by prompts. 

О What's more, John Starkweather, 
Ph.D., the inventor of the PILOT lan- 
guage, has added many new features 
to Nevada PILOT. There are commands 
to drive optional equipment such as 
Video Tape Recorders and Voice 
Response Units. There's a built-in full 
screen text editor and much more. 

О Meets all PILOT-73 standards for 
full compatibility with older versions. 
O You get a diskette, 146-page manual 
and ten useful sample programs. 


“A Ld Benchmark: A Comparative Analysis о! 
Four L егі” by Stephen Е Wheeler, 

CP/M and MPYM are registered trademarks of Digital 

Research. Inc. TRS-80 15 a registered trademark 


of Tandy Corp. 
©1982 Ellis Computing 


NEVADA EDIT 
$119.95. For all CP/M based 


systems with 32K RAM, 1 disk drive and 
CRT or video display and keyboard. 


С A character-oriented full-screen video 
display text editor designed specifically 
to create COBOL, BASIC, PASCAL and 
FORTRAN programs. 

О Completely customizable tab stops, 
default file type, keyboard layout and 
CRT by menu selection. 

L] The diskette comes with an easy- 
to-read manual. 


Order now! 
(415) 751-1522 


We welcome COD's 


Ellis Computing 
600 41st Avenue, Dept. B 
San Francisco, CA 94121 U.S.A. 


ELLIS COMPUTING 
SOFTWARE TECHNOLOGY 


CHARACTER * 12345 67 Вв 

ASCII XXXXXXIYX 
MANTISSA 

X * BCD DIGIT 


9 10 11 12 13 14 15 16 
ХЕХ ‚ Ow А LF 
ae 


EXPONENT 


Ove OVERLOAD BIT CHARACTER 15 FUNCTION CODE 


Figure 12: The BCD message format is a floating-point number in scientific notation 
followed by a comma, an overflow character, a function code, and a linefeed ter- 
minator. The floating-point number is represented by a sign, a mantissa, an “Е which 
indicates that an exponent follows, an exponent sign, and an exponent. Unused BCD 
digit inputs may be grounded; they will then be transmitted to the computer as Os. 


appropriate action. The eyes and ears 
of a computerized process control 
loop were about to come into being. 


A Real BCD Interface 

Let's look at an actual BCD inter- 
face. My example will be the Hewlett- 
Packard 98033A BCD interface 
designed for the 9800 series of 
desktop computers {see figure 11). 

The 98033A has several inputs that 
connect to the BCD instrument. 
Enough signal wires are included for 
an 8-digit mantissa with a sign bit and 
a 1-digit exponent, also with a sign 
bit. If this terminology is unfamiliar, 
think of a number, say, 1,427,327. 
That is how you might write it. In 
scientific notation, that number is: 


1.427327 X 10° 


The 1.427327 is called the mantissa 
and represents the significant figures 
of the number. The 6 is the exponent 
and represents the power of 10 by 
which the mantissa is multiplied to 
get the value of the number. 

In addition to the mantissa and ex- 
ponent inputs, the 98033A has an 
overload input bit and inputs for a 


4-bit function code. Unlike the 
odometer, most instruments don't roll 
the display back to 0 when a counter 
reaches maximum count plus 1. In- 
stead, they indicate an overflow, in- 
forming the operator that the input is 
too big to measure. The function- 
code bits are useful for instruments 
that can measure more than one 
range or quantity. 

When the computer takes a 
reading, the interface scans each digit 
and converts the BCD values into 
ASCII characters. The ASCII charac- 
ters are sent to the computer serially. 
А reading is composed of 16 charac- 
ters. Аз shown in figure 12, 8 digits 
are available for the mantissa and 1 
for the exponent; this format is usual- 
ly sufficient to interface a BCD instru- 
ment. If the instrument has fewer 
digits to send, unused inputs may be 
grounded to read 0$. 


Interfacing Flexibility 

Because no standard for BCD inter- 
facing yet exists, the 98033A offers 
flexibility in the interpretation of 
signal wires, It can be configured to 
either positive- or negative-true signal 


levels. Input-signal voltages are con- 
strained to be TTL-compatible, 
meaning that the low level is between 
0 and 0.7 volts (V) and the high level 
is between 2 and 5.5 V, This signal 
level comes from the TTL logic circuit 
family, which has dominated digital 
designs since the late 19605. 

The tenth, thirteenth, and sixteenth 
characters of the ASCII string of 
characters sent by the interface are 
generated within the interface itself. 
They aid the computer in deciphering 
the meaning of the digits coming from 
the instrument. Character 10 is 
always an "E," which is shorthand for 
exponent. The "E" separates the man- 
tissa from the exponent. The thir- 
teenth character is a comma and 
separates the exponent from the func- 
tion code, The sixteenth and last 
character, the linefeed or <LF>, isa 
message terminator, informing the 
computer that transmission of the 
reading is complete. 

Intelligence in the 980334 replaces 
any that might otherwise have to 
reside in the instrument. The 98033A 
provides a data path between today's 
computers and earlier interfacing in- 
struments. Furthermore, the 98033A 
eases the burden for today's designers 
who cannot justify the development 
and manufacturing costs required to 
include a more complex interface in a 
new instrument. 


The Unstandard Interface: 
Serial I/O 

The first electronic digital com- 
puters appeared in the 1940s, and 
serious work in computer data com- 


CP/M USERS LOOK OUT: S/S-PASCAL IS FASTER 


Execute Tolal Size 
[sa4conds) {byten} 


S/S-PASCAL 12.5 1117 


PL/I BO * 14.0 
PASCAL MT +" 19.0 
PASCAL/Z* 109 


3043 
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-- Tutoriai manual (over 100 pages) 


Re: BYTE, Septembar 1981, páge 180 
[А high level language Benchmark 
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P. О. Box 1 
Ar mdale, М. 
Canada B3L 4/9 
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DON'T TAKE OUR WORD FOR IT, compile your own 
programs and test them before buying full compiler 


S/S-PASCAL Version 3.0: 5295 - Demo discette: $30 


SCOTIA SOFTWARE 


425-3679 


AND REQUIRES ONLY 32K OF MEMORY ° аы PASCAL features 


S/S-PASCAL Version 3.0 for 8080/8085/280 


5977 Write to get the whole story, or better send $30.00 for 
— Demo discette with compiler (READ statement not included) 
and sample programs 


* Generales optimized native code 
* Compiles directly into corm file 
e External assembler subroutines 
» Random access tiles 

s 14 digil BCD floating point reals 
е Channing and ауегігу5 

е Dynamic strings 

* Powerful siring manipulation 

s Direct access to memory 

« Address and size funclions 

» NEW, DISPOSE, MARK, RELEASE 
а and more... 


"We answer al! inquiries 
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Dealer Inquiries welcome. 
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Second 
From 
Wallstreet 


Now, о terminal in western 
Konsas is no more thon о micro- 
second from the data of Wall Street 
or the Commodities Exchange. 

Now, an advanced data com- 
munications system allows your 
CPIM” based computer system to ac: 
cess almost any dial-up computer, 
capture and store the received 
dato, and tronsfer files between any 
two CP/M? systems — even when disk 
formots ore incompotible. 

What would you coll o system like 
this? 


What Crosstalk can do for you 
depends mostly on what you need 
done. It acts as a “smart terminal,” 
oautomoticolly dioling any dial-up 
system. It allows you сога! modem 
control, chonging modem speed, 
data word farmat ond duplex in- 
stantly. It captures on-line data for 
onolysis off-line, soving time and 
money. It transfers any type of file 
with complete error checking. 

Whenyou equip more than one 
office with Crosstoll, you con ex- 
chonge informotion instontly by 
phone, even if you don't subscribe 
to an informotion utilities service. 

So no matter where your office is 
located, Crosstall« can give you ac- 
cess to the world, instontly. Coll or 
write Гог detoils. 


ШЕШІНЕ) Microstuf.Inc. 


1900 Leland Dr..Suite 12 
Marietta, GA 30067 
(404)952-0267 


DEALER INQUIRES WELCOME 


CROSSTALK i à trademark of Micros d. Inc. 
Орын отеднегеді uodemmarkol Digital Research inc. 
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Economical 


Designed to economize space and dollars — 
GNT's 4601 Tape Punch/Reader Combination 


Tape reader and punch, housed in the зала compact case, operate 
simultaneously and/or independently. For design, price, and pertormance, 
the 4601 tops the competition. 


e Size: 19" x 10" x 5” — 14 pounds » Reliability: MTBF 100 milion characters 

е Punching speed: 75 Cps * Search/edit control 

» Reading speed: up to 150 Cps “ Utilizes alltypesof Муізг? and paper tape 
е RS-232-C serial interface * Contact your local dealer ar call for 

+ CRILF delay complete specifications. 


Serviced nationally by CarterFone 


IA GNT AUTOMATIC INC. 


1560 Trapelo Road, Waltham, МА 02154 (617) 890-3305 Telex: 923318 


ASmaller Alternative. 


Need а quick, easy way to talk to a computer? The silent, solid-state terminal has 

Here's a hand-held, fully portable computer а 40-key, positive click-response keyboard. 

terminal that gives instant access to any From its 32-character internal memory it 

ASCII transmitting data system with an displays eight bright 16-segment LED 

R5232 interface. It's the revolutionary GR. characters through a one-line window. 

Electronics Pocket Terminal. You may select from two alternate 
| display modes. Entries may be m апу for- 

mat required, and all memory data can be 

edited as desired. 

Miniature switches allow selection of these 

options е Single or dual stop bits « Parity 

bit SET/RESET/EVEN/ODD • 300/110 baud 

transmission rates е Control code response 

ENABLE/DISABLE. 

е Compact, Lightweight, Fully Portable 

e 40 Multi-Function Keys 

e 32-Character Memory 

e Format-Controllable Input & Output 

e Memory/Display Editing 

e Large Fight -Char. LED Display 

Readable from 6 ft. Distance 
e Full 128-Char. ASCII Transmit/Recetve 
@ Two Selectable Transmission Rates 


> Г GR Electronics 


" _ [640 Fath Street, Santa Мопка, СА 304 
ЫЙ Phone. (713) 395-4774 e Telex: 552327 101 Smediey SHM) 
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munications didn't start until the next 
decade. When engineers began to 
connect computers to other devices, 
they drew upon serial I/O, a tech- 
nology that had originated in the pre- 
vious century. 

The first electrical device used ex- 
tensively for communications was the 
telegraph. Samuel Morse learned of 
André Ampére's idea for the tele- 
graph in 1832. Morse improved the 
telegraph mechanically, but more im- 
portant, he devised the Morse code. 
This was the first really practical en- 
coding of human communications 
symbols into a form that is machine- 
transmittable. 

Symbols are represented in Morse 
code by a series of dots and dashes, 
with each character having its own 
unique representation. The dots and 
dashes may be considered the pre- 
decessors of the 1s and 0$ of the char- 
acter codes we use in computer data 
communications today. 

Improvements in the telegraph led 
to printing telegraphs that required 
no human operator to decipher the 
codes. New codes and more advanced 
machines evolved, culminating with 
the teletypewriter. By the time the 
teletypewriter was introduced, dots 
and dashes had become 1s and Os. 
The Morse code gave way to codes 
that assigned the same number of bits 
to each character, making messages 
much easier for a machine to decode. 

By the time the electronic computer 
came into being, a wealth of tech- 
nology already existed for electronic 
data communications. Teletype- 
writers served as МО devices between 
people and computers. The keyboard 
and printer of the teletypewriter pro- 
vided a low-cost data entry and 
display mechanism. As technology 
progressed, cathode-ray tube ter- 
minals and faster printers replaced 
the teletypewriter, but the serial inter- 
facing remained. 


Transmitting Over One Wire 

The basis for serial data com- 
munications is the transmission of in- 
formation over one wire. The inter- 
facing techniques previously dis- 
cussed all rely on several parallel 
wires to carry information between 


From СМС International, world's 
largest Infertec distributor... 
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SUPERBRAIN and сулуда а 
COMPUSTAR - YOUR | 
CUSTOMERS WILL NEVER 
NEED ANOTHER SYSTEM! | 


CMC International |5 the largest distributor in the world of Intertec Data 
Systems products -the SuperBrain and CompuStar - Intertec's incredibly 
expandable microcomputers. No matter how small or large your customers 
are or become, we doubt that they'll ever outgrow these computers. Both 
SuperBraln and CompuStar offer the industry-standard CP/M disk operating 
system and 64K of dynamic RAM. Both are expandable to 10 megabytes of 
storage with the CompuStar disk storage system. CompuStars can be linked 
together to form а 255-user network. 


Dealers benefit from the service and support offered through CMC. Like adver- 
tising co-op, software and hardware support, module replacement. And a toll- 
free line so you can call from anywhere in the continental United States. 


The bottom line Is profitability. Our dealers benefit with a combination of 
quality Intertec products and CMC International's pricing. 


Contact us today. We deliver. 


INTERTEC For information Call (206)453-9777 
=) СОА To Order, Call Toll-free 1-800-426-2963 


CMC 
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А Division of Computer Morketing Corporotion 
11058 Main Street, Suite 220 ! 
Bellevue, Washington 98004 | ЛІ 

TELEX 152556 SEATAC 
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———Á of Intertec Data Systems Corporation 
CP/M Is a registered trademark of Digital Research 


M di T 
Т В 


` 


Circle 76 on Inquiry card. 


Сігсів 314 оп inquiry сага. 


Woryx 


softwar re 


GUARANTEED LOWEST PRICES! 
To celebrate our opening, we are 
matching any advertised price. Just 
show us the ad. 


ORDER TOLL FREE - Outside WI 


1-800-826-1589 
ACCESSORIES 


Appie 11 Dual Tharmameter w/sottware . 
Mountain Expansion Chassis . 
CFS Mullilunclion ы хи аз + =» 
Mountain Music System 

100.000 Day Соск....,.......... 
Mouniiin Clock . 


ae ee т 


порох тнт 


ccs 12K AOM/PROM Board . 

CCS AsO Converter Board 

CCS Serial Asyncti. Board 

CCS Calendar/Ciock Board 2... 

VOTRAX Type-n- Talk “РФ”КЗталаевегаававя 
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ABTCashBor .... ..... , 
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Scitrane Remate Controliet ...,... 
Scilcome Energy Watcher + Ph 
Apple Speed Controller . 
ие [your Apple as ап Oscilloscope). 

Scope Driver ..,.,......... ke 

Vides Videoterm ——À— Le ere re eT ee 
Videx Enhancer It 

КАП Entuneger  ..,,,,... 
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Есма Speech Synthesizer... . 
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ALS Z-Card , " Р 
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ALF Music Cad MCi «ене ъа ави 

ALF MusicCard MC16 

ALF Game 1/0 

ALF Timing Made МО, 

ALFEar Training 

ALF Albums... 

Microspeed I 


... AND MANY MORE! 


Quoled prices valid lor stack on hand and sub- 
ЕСІ lo change without prior notice. 
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Call lor price information: 
Printers - Epson, Okidata 
Monliors + Атдек, Sanyo, МЕС. 
Modems - Novation, Hayes. 
Disk Drives + Micro Sci, Corvus. 


Ask for our FREE catalog. 
For Software 
see our other ad, page 447 


s» Wisconsin residents: add 4% sales tax 


* Add $2.50 for shipping per software and 
small tiem. Call regarding others. 


We Welcome: 
© Visa. Masiorcharge - (Add 4%) 
* Checks (Allow 1-2 weeks Гог clearing) 
“СШ (Add $1.50 per shipment) 
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DIRECTION NAME 
TODCE SECONDARY TRANSMITTED DATA — 
TO DTE TRAMSMIT CLOCK | 
TO DTE SECONDARY RECEIVED DATA | 
TO DTE RECEIVER CLOCK 
UNASSIGNED | 
TO DCE SECONDARY REQUEST TO SEND | 
TO DCE DATA TERMINAL REAOY | 
TO DTE SIGNAL QUALITY DETECT | 
TO DTE RING DETECT | 
TO DCE DATA RATE SELECT | 
TO OCE TRANSMIT CLOCK | 


UNASSIGNED 


МАМЕ DIRECTION 

EARTH GROUND М.А. 
| TRANSMITTED CATA TO ОСЕ 
| RECEIVED DATA TO DTE 
| REQUEST TO SEND TO DCE 
| CLEAR TO SEND TO OTE 
| DATA SET READY TO DTE 
| LOGIC GROUND МА. 
| CARRIER DETECT TO DTE 
| RESERVED 
| RESERVED 
| UNASSIGNED 
| SECONDARY CARRIER OETECT ТО DTE 


SECONDARY CLEAR TO SEND ТО DTE 


Figure 13: The R5-232 connector, The most abused connector in interfacing, this 25-pin 
subminiature D connector is used by most manufacturers for RS-232C interfacing. The 
terminal is supposed to use the male version of the connector, and the modem is to use 
the female version. Some devices use only pins 2, 3, and 7, while other devices use more 
pins. The reserved and unassigned pins have been used for anything from handshake 
signals to current-loop signal pins to power-supply pins. The R5-232C standard en- 
dorses none of these uses. The “Basic 8” pins are 1 through 7 and 20. If you manage to 
get these 8 pins connected correctly, the interface will probably work. Beware the 
phrase "standard R5-232C." The only standard is that advertising phrase. 


devices; each wire carries a single bit 
of a character that is composed of 
multiple bits. When long distances 
separate a computer and its 
peripheral, the cost of running several 
wires in parallel becomes prohibitive. 
Serial interfacing provides a much 
less expensive solution. 

Computer timesharing was born 
when computers became sufficiently 
powerful to handle several tasks 
simultaneously. Because computers 
were stil very expensive, it was 
desirable to spread their cost over 
many users. But how were users at 
several locations to be connected to 
the central computing facility? String- 
ing wires to each location was too 
costly. Fortunately, the telephone 
system already had a suitable net- 
work of communications links. 

However, these links were not 
limited to wires. Satellite and land- 
based microwave links also made up 
part of the phone system. Further- 


more, all of these links were designed 
to carry voice, not computer data, 
and the phone companies winced at 
the prospect of finding all kinds of 
strange signals in their networks, 
Because teletypewriters did not have 
standardized interfacing require- 
ments, the voltages involved could 
range from 6 to 140 V. А standard 
was required. 


The К5-232С Standard 

The Electronic Industries Associa- 
tion (EIA) standard RS-232C was 
specifically designed to do one thing: 
to define the electrical characteristics 
for an interface between a piece of 
data terminal equipment (DTE) and a 
piece of data communications equip- 
ment (DCE). The DTE is the terminal 
for the timeshare user, while the DCE 
is a modulator-demodulator (modem) 
that encodes computer data into 
voice-like signals that are permissible 
on the phone system. 


If you don't know а baud from a floppy... 
YOU NEED TO KNOW THE 
QDP-IOO MICROCOMPUTER 


Most people who need computers It does more, QDP-IOO HAS SINGLE BOARD 
don't have the time. or desire, to IMPLICITY. Eliminates the hassle 
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“wizards.” board computels. 

With the budgetpriced QDP-IOO cmd costs a QDP-1OO IS EASY to learn and to 
you get all the time-saving pre- operate. Most ownels use their 
cision information you want trom lot less QDP-1OO with professional skill and 
a computer, now and in the future, x results in short order. Our instruction 
without all the unnecessary com- manual doesn't need an interpreter. 
plexity associated with less consider- If you'd rather be a wizard with 
ate computers. E computer results, than with computers, 


QDP-IOO IS A FULL-SCALE &bit computer, д 
readily upgradeable to 16 bits as your 
business or professional information: 
processing needs grow. It uses the IEEE 
500 bus, compatible with CP/M and 
MP/M disk operating systems. 

QDP-IOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-OO CONNECTS INSTANTLY to 
any standard terminal and printer. 
Both serial and parallel ports are 
available. Features most micro- 
computers can't match. 


choose the QDP-IOO. Call or write for 
literature and full details. | 
QDP NEEDS А FEW MORE GOOD DEALETS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 
computer market areas. 
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Cleveland. Onio 44181 

aa =. 216/526-0838 Telex: 241596 
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are regislered trademarks 
of Digital Research Corn. 
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TRANSMITTED DATA 


RECEIVED DATA 3 
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Figure 14: А minimal RS-232C link. А minimum of three wires is required to connect 
two RS-232C-compatible devices for bidirectional communication, Note that the DTE 
(data terminal equipment) transmits on pin 2 (transmitted data) and receives on pin 3 
(received data). The DCE (data communications equipment) transmits on pin 3 and 
receives on pin 2. The signal names are from the DTE's perspective. Two DTEs or DCEs 
may communicate by cross-wiring pins 2 and 3. Some people think that is the normal 
way of connecting R5-232C devices, which shows how "standard" the standard is. Pin 
7, the signal ground, is a return path for the signal current, and pin 1 is the earth 
ground. It's usually а good idea to connect the earth grounds between devices. 


Figure 13 depicts the connector 
used with the RS-232C standard. 
Note that more than one wire is in- 
volved at this interface. Pins 2 and 3, 
the data-carrying wires, are called 
transmitted and received data. Pin 7 
is a signal ground and serves as a cur- 
rent return path between the DCE 
and the DTE. These three wires are 
sufficient for bidirectional com- 
munications between the DCE and 
the DTE. 

What are the other wires for, then? 
They serve as control wires between 
the DCE and the DTE and are there to 
establish and maintain а communica- 
tion link with the computer. Let's ig- 
nore those other wires for now and 
examine the data lines more closely, 

Common sense would tell you that 
the RS-232C standard allows data to 
be sent out on the transmitted-data 
line and received on the received-data 
line. Right? Wrong! Which device 
transmits on the transmitted data 
line, the DTE or the DCE? Both can- 
not transmit on pin 2 and receive on 
pin 3, If the DTE transmits on a wire, 
the DCE must have a receiver on that 
same wire, or there is no communica- 
tion. 

Note the difference between serial 
МО and IEEE-488 (HPIB). The 
IEEE-488 standard specifies bidirec- 
tional data lines. RS-232C was devel- 
oped earlier, and bidirectionality 
wasn't possible with the technology 
of the day. With just two data lines, it 
wasn't required either. 

Which piece of equipment does 
transmit on the transmitted-data line? 
All signal names in the RS-232C stan- 
dard are from the perspective of the 
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DTE. Thus, the DTE transmits on pin 
2 and receives on pin 3. The DCE 
transmits on pin 3 and receives on pin 
2, Figure 14 should clear up any con- 
fusion about this. 

Now to become confused again. 
Suppose youre going to connect a 
computer to a printer through the 
“standard RS-232C" port. Which 
device is a DTE, and which is a DCE? 
More specifically, which is going to 
transmit on pin 2 of the RS-232C con- 
nector, and which will transmit on 
pin 37 Neither the computer nor the 
printer is a terminal or a modem. 

Manufacturers of these devices 
may offer cables which allow their 
equipment to look like either а DTE 
or a DCE. More often, however, the 
К5-232С connector is bolted to the 
back of the device, and no choice is 
possible. The manufacturer has had 
to make an arbitrary decision, one 
that will be wrong 50 percent of the 
time. 

In the case of two devices of the 
same type, DTE or DCE, a haywire 
cable will have to be assembled to get 
signals onto the correct wires. Usual- 
ly, this task falls to the user. 

We have just jumped the first hur- 
dle in connecting RS-232C equip- 
ment: physical plug-to-plug incom- 
patibility. Many more potential prob- 
lems are related to the data signal 
itself. 

First, signal levels differ from those 
of the other interfaces discussed. RS- 
232C does not use TTL signals 
because TIL didnt exist when the 
standard was written. А positive 
voltage between 5 and 25 V is used to 
represent a logic 0 level on the R5- 


232C data lines. A negative voltage 
between —5 and —25 V represents a 
logic 1 level. 

These levels are true only for the 
data lines on pins 2 and 3; they are 
negative-true. All other signals in RS- 
232C are positive-true; therefore, a 
positive voltage represents a logic 1, 
and a negative voltage represents a 
logic 0. The same voltage levels are 
used; they just represent different 
logic levels. 

Because the bits of a character are 
separated by time, a waveform is pro- 
duced on the data line when a 
character is transmitted, Such a 
waveform for the transmission of the 
ASCII character "E" is shown in figure 
15. The ASCII code for "E" is 1000101 
in binary, and its least significant bit 
is transmitted first. The data line idles 
in the logic 1 state, and the waveform 
of figure 15 is read from left to right. 


Waiting for Start 

For asynchronous serial data com- 
munications, a start bit is always sent 
first to mark the beginning of the 
character, (Synchronous data com- 
munications is different and won't be 
discussed here.) Following the start 
bit are the data bits in the character, 
sent in order from least to most sig- 
nificant. Each bit is held on the data 
line for a precisely controlled length 
of time called a bit time. 

The receiver, which is alerted to the 
incoming character by the start bit, 
times the incoming signal and 
samples each bit as near to the center 
of each bit time as possible. Natural- 
ly, the transmitter and the receiver 
must agree on the length of time a bit 
will be held on the data line or the 
transmission will be garbled by 
samples made at incorrect times. 

Bit time determines the maximum 
rate at which characters may be 
transmitted and thus defines the bit 
rate at which the RS-232C interface 
runs. Standard bit rates are 50, 75, 
110, 134.5, 150, 300, 600, 1200, 2400, 
3600, 4800, and 9600 bits per second 
(bps). 


Parity and Stop Bits 
Following the data bits may be a 
parity bit, which is used for error 
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Figure 15: The serial waveform. Serial information uses time to separate the bits of a 
message. This figure shows a 7-bit character being transmitted serially. A start bit goes 
first to signal the receiver that a character is coming. The start bit is always а 0 and is 
followed by the 7 data bits, transmitted from the least significant to most significant bit. 
The character shown being sent is 1000101, which is the ASCII code for "E". The data 
bits are followed by an optional parity bit for error checking, then 1 or 2 stop bits which 
are always 0. The stop bits serve to separate the characters and to give the receiver time 
to finish assembling a character before the next one starts coming in. 


detection. A noise pulse could affect 
the data line at the wrong time, caus- 
ing a bit in the transmission to be 
misread, If the transmitter keeps 
track of the number of 1s in the 
character being transmitted, it can set 
the parity bit so that the total number 
of 15 is always even (for even parity) 
or odd (for odd parity). The receiver 
can also keep track of and use the 
parity bit to determine whether the 
transmission was received in error. 
Parity is useful for detecting single-bit 
errors. If more bits are affected, pari- 
ty might not detect the error. 

The last bits to be transmitted are 
the stop bits. These are not really bits 
but stop times to allow the receiver 
time to assemble the serial bits just 
received, send the assembled char- 
acter on, and prepare for the next 
character. There may be 1, 1.5, or 2 
bit times allowed for stop bits. Since 
this is a rest period, “fractional bits” 
are allowed. 


Picking Up the Pieces 

Now, given the format of the data 
transmission, what could possibly go 
wrong? First, the transmitter and 
receiver must agree оп several 
parameters. The bit rate has been 
mentioned already. In addition, the 
parity (odd, even, or none) and the 
number of stop bits must be set the 
same in both transmitter and 
receiver. 

Character codes must also be con- 


sidered (more on these next month), 
Our example uses the ASCII charac- 
ter set with 7 bits per character. 
ASCII is the most popular code in use 
today, but 5-bit codes (Baudot and 
Murray), 6-bit codes (IBM Cor- 
respondence Code), and 8-bit codes 
(IBM EBCDIC) also exist. The RS- 
232C standard does not restrict the 
number of bits per character, 

After connecting the computer and 
printer so that they use the proper 
wires and agree on bit rate, parity, 
number of stop bits, and character 
code, you may feel that this interface 
is licked. Not so. 

Suppose the printer is set up for 
ASCII 7-bit characters, odd parity, 
and 1 stop bit. In addition, the bit 
rate is set to 9600 bps. Well, that’s 
fine. I've set the bit rate to the fastest 
rate so that the equipment doesn't 
waste a lot of time sending characters 
and the printer will be used at its 
maximum speed. Assume that the 
computer side of the interface has 
been set compatibly. 

Now I'll write a program on the 
computer to send one line of text to 
the printer to be printed, being 
careful to put lots of comments in the 
program so І can remember what 1 
did. The program works! I then list 
the program on the printer to have а 
record of my triumph. Unfortunate- 
ly, several characters seem to have 
been lost in the transmission. I try 
again with equally dismal results. 
Running the program meets again 
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with success and listing again fails. 
What is going on? 


No Handshake Today 

First, lets consider the data rate at 
which the computer is sending char- 
acters. ASCII uses 7 bits plus 1 for the 
parity bit, 1 for the stop bit, and a 
start bit, for a total of 10 bits per 
character. The computer is sending 
9600 bits per second, which is 
equivalent to 960 characters per sec- 
ond. 

А quick look at the printer specifi- 
cations reveals the problem. The 
printer can print a maximum of only 
175 characters per second. We are 
sending data to the printer five times 
faster than it can print! Most printers 


The success of a 
handshake mechanism 
in an RS-232C 
interface cannot 
be predicted without 
studying manuals for 
both of the devices 
involved. 

Sa a —-—-—— ——-- | 
have buffers and can tolerate this mis- 
matched data rate until the buffer 
fills. After that, any subsequent char- 
acters transmitted will fall on the 
floor! Running my program required 
transmitting less than a buffer full of 
characters, Because the buffer didn't 
overflow, there was no problem. List- 
ing the program on the printer, 
however, required sending more 
characters. When the buffer over- 

flowed, characters were lost. 

Other interfaces have handshake 
mechanisms to prevent data transmit- 
ters from going too fast for their 
receivers. Surely, RS-232C also has a 
handshake mechanism to prevent this 
problem? Nope. Returning to figure 
13, let's now consider the other RS- 
232C signals and try to find some to 
use as a handshake mechanism. Look 
in particular for two sets of hand- 
shake lines: one for the transmitted- 
data line and the other for the receive- 
data line. 

Aha! Pins 4 and 5 are called Re- 
quest to Send and Clear to Send. 


These certainly look like prime con- 
tenders for handshake lines. Unfor- 
tunately, many printer manufacturers 
have also fallen into this trap. The 
names of the signals on pins 4 and 5 
do indeed lead you to believe that 
they form a data-handshake mechan- 
ism. According to the strict RS-232C 
definition, the DTE asserts Request to 
Send when it has data to transmit, It 
then waits for the DCE to assert Clear 
to Send before transmitting. That's 
half of the traditional handshake. The 
problem is that the DCE is not al- 
lowed to drop Clear to Send until the 
DTE drops Request to Send. 


Take a Long Drink 

This situation is similar to taking a 
drink from a garden hose with a 
friend controlling the spigot. It’s easy 
to start the flow, but you'd better be 
prepared to take either a long drink 
or a short shower. 

The DTE and DCE signals on pins 4 
and 5 were intended as a handshake 
between the terminal and the modem 
(remember those?) to allow the ter- 
mina] to request control of the com- 
munications link from the modem. 
They also make it possible for the 
modem to tell the terminal when the 
link has been acquired. The terminal 
is then allowed to assume that it will 
keep the link as long as it wishes. 
Thus, the DCE cannot arbitrarily 
drop Clear to Send whenever it 
wishes, 

Request to Send and Clear to Send 
are indeed handshake lines. Unfor- 
tunately, the DTE and the com- 
munications link are handshaking, 
not the DTE and the DCE. Also, this 
handshake is on a message basis, not 
character by character. Use of pins 4 
and 5 of the RS-232C connector сап 
result in success but usually results in 
a spectacular failure. 

Some manufacturers have ignored 
the strict definition of pins 4 and 5 
and use them for a data handshake 
anyway. Others avoid the conflict by 
using the Data Terminal Ready or 
Data Set Ready lines (depending on 
whether they are emulating a ter- 
minal or a modem). None of these 
lines was intended to be used for data 
handshaking. Use of any RS-232C 
line for handshaking does not 
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guarantee recognition of the hand- 
shake by the device at the other end 
of the cable. 

Consider other possibilities of us- 
ing Clear to Send as a handshake line. 
If a device drops Clear to Send in the 
middle of a character transmission, 
what does that mean? If the transmit- 
ter stops immediately, in the middle 
of the character, that character is sure 
to be garbled because timing is impor- 
tant in serial communications. If the 
transmitter waits unti] that character 
transmission is complete and then 
stops, there may be no room in the 
receiver's buffer for that last character 
transmitted. 

Because this possibility is not con- 
sidered in the standard, the success of 
a handshake mechanism in an RS- 
232C interface cannot be predicted 
without studying manuals for both of 
the devices involved. Sometimes even 
studying the manuals doesn't help. 


Back to the Beginning 
Finally, consider the device that 
started this discussion, the teletype- 
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writer, The RS-232C standard at least 
defines a connector pinout and signal 
levels. No such standards exist for 
teletypewriters, The serial transmis- 
sion format is the same, with start 


The RS-232C standard 
defines the electrical 
characteristics for an 
interface between a 

piece of data terminal 

equipment (DTE) and a 

piece of data 
communications 
equipment (ОСЕ). 


and stop bits, data bits, and parity 
bits. i 

The signal interface uses a tech- 
nique called current loop. Instead of 
positive and negative voltages rep- 
resenting logic 1s and Os, current loop 
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uses presence or absence of current. 
Presence may be either 20 or 60 
milliamperes, depending on the tele- 
typewriter model. No standard con- 
nector or standard pinouts exist for 
current-loop operation. 

Despite all these problems, design- 
ers of serial interfaces for computers 
strive to include current-loop capa- 
bilities in their interface designs. 
Where К5-232С is limited to a 50-foot 
cable (an often-violated part of the 
standard), current loop can be run 
much farther. Іп addition, the cur- 
rent-loop interface has been around 
for a long time, and several devices 
other than teletypewriters use this in- 
terface. Finally, teletypewriters re- 
main a cost-effective soiution as a 
combination printer and terminal. 


Handle with Care 

Ás you can see, serial interfacing 
needs to be approached more careful- 
ly than other hardware interfacing 
techniques. The “standard R5-232C" 
nomenclature persists in specification 
sheets even though most uses of the 
interface are far from standard. 

As technology progresses, serial in- 
terfaces become more adept at cover- 
ing an ever-widening range of hard- 
ware. Unfortunately, this still doesn't 
guarantee an efficient interface in 
every application because serial 1/О 
remains the unstandard interface. 

[ve now discussed the four basic 
interfaces: parallel, IEEE-488, BCD, 
and serial. Without these interfaces, 
the computer systems we all know 
and love wouldn't be able to do much 
useful work. 

Next month I'll examine the charac- 
ter codes used for data transmission. 
Character codes are another major 
source of incompatibility in computer 
communications. ГИ discuss the prob- 
lems presented by different character 
codes and how today's software 
strives to cope with incompati- 
bilities. м 
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Е FORTRAN 80 .......... 345.00 Қара -4%44.......... 190.00 8230 АРРЕЕ® CABLE.... 24.00 
LÁ — HüSIMP/nuMATH 215.00 preps MEE 
portio НЕ EE sie sid 9 DESKTOP PLANIL...... 190.00 8131 APPLE* 
MACRO 80 ............ 140.00 List: 300.00 INTERFACE ....... Иле 63.00 
ЕТ DESKTOP PLAN lil ...... 149.00 PARALLEL 
List: 250,00 GRAPPLER INTERFACE 
SPELLBINDER........ ‚. 299.00  УЗРАСК;:...,......... 599.00 JANDCABLE:........ ... 125.00 
INCLUDES VISICALC. FOR APPLE* , MX-BO 
225.00 УЗЕ. 8 VISITREND: (MUST have Grafirax), MX-80 FT. 
; VISIPLOT MX-100. 105 PAPER TIGERS 
List: 709.00 AND C. ITOH PROWRITER 


іші: 495.00 
SPELLCHECK 


Wo eer eee oA 


the best savings on the best software. 


Microhouse continues to feature 


DS 


HAYDEN 

..... 124.00 PRISM PRINTER 132... 1699.00 
List: 1985.00 

PRISM PRINTER 80..... 799.00 


MICROPRO 
WORDSTAR......... 93.00 PIE Writer....... 
Liss: 495.00 APPLE’ WORD PROCESSOR 
WORDSTARFORIBM ... 289.00 Ч: 148.85 
ape 188.00 А 108.00 basti in 560G ...1149.00 
МАН.МЕВСЕ........... 103.00 MICROSOFT 
ОАТАЅТАВ............ ‚ 235.00 TIME МАМАСЕВ........ 125.00 
SPELLSTAR...... 24... 155.00 9% 150.00 OKIDAT, 
CALCSTAR ......... „.. 199.00 TASC MICROLINE 84....... ‚ 1199.00 
APPLESOFT COMPILER. 150.00 MICROLINE 83A........ 749.00 
FORTRAN 80 КЕ: в". 165.00 MICHOLINE 82A TOME ENS 499.00 
ACCESSORIES 080: 520............. 550.00 МСЯОНМЕЗО......... 365.00 
- А1.0.5................ 105.00 
АРРІЕ MICROPRO күткен 
aoe се аа PROWRITER PARALLEL | 499.00 
tin: 375 00 А Я я 
VIDE X CALCSTAR ,...... ,.149.00 из 845.00 
VIDEOTERM ........... 290.00 PROWRHI ER SERIAL ...., 650.00 
A HA R. à Lis: 885 0D 
KEYBOARD ENHANCER. 105.00 MODE MS F-10 PARALLEL....... 1560.00 
MOUNTAIN NOVATION 0 а ДА 
MULTIH/O..... 2s 178.00 APPLE® -САТ.......... 325.00 ug s9500 — аны | 
tist: 389.00 57 ARWRITER І 
АИТО-САТ............. 213.00 PAARALLEL............ 1450.00 
MICROSOFT А070 218,00 a TRA 
PREMIUM ЗУЗТЕМ:..... 619.00 77777 ` STARWRITER I SERIAL . 1500.00 
INCLUDES: 2-80 SOFTCARD, HAYES (я 1950.00 
VIDEDTERIA and СР/М ИЗЕН STARWRITER 1 
Зы CHRONOGRAPH ....... 188.00 PARALLEL......... ... 1700.00 
List; 775 00 Sanrio pis 553196 List: 2325.00 
ee 227. STARWRITER Il 
2-80 SOFTCARD .......299.00  MICROMODEM Il .......299.00 SERIAL.,.......... ... 1800.00 
16K RAMCARD..... o. 150.00 sapere Lis: 2025 DU 
Circle 277 on inquiry card. 


THE MICHOHOUSE ORDER CENTER IS OPEN 
8:00 АМ. 8:00 PM EASTERN TIME MONDAY 


THROUGH FRIDAY 
CALL TOLL-FREE FOR ORDERS, PRICE 
QUOTES, AND AVAILABILITY: 
1-800-523-9511 


IN PENNSYLVANIA, AND FOR TECHNICAL 


1-215-868-8219 


t 
s 


MICROHOUSE OFFERS 24 HOUA COMPUTER 
SHOPPING WITH MICROLINE  MICROLINE IS 
A COMPUTERIZED ORDER-ENTRY SYSTEM, 
SIMILAR TO ACCESSING TIME-SHARING 
SYSTEMS. MICROLINE ENABLES YOU TO 
ACCESS SPECIFIC INFORMATION ON OVER 
1000 MICAOCOMPUTEA HARDWARE AND 
SOFTWARE PRODUCTS, ІМ ADDITION TO 
NUMEROUS SUPPLIES AND ACCESSORIES 


МІСАОЦМЕ GIVES YOU THE OPTION OF 
OHDERHING AS MUCH AS YOU WANT, AS 
OFTEN AS YOU WANT, MICROHOUSE WILL 


1-215-868-1230 


MICROLNE OPERATES AT 300 BAUD, B BITS, 
NO PARITY, 2 STOP BIT, 


SHIPPING: 


ADD 2% TO ALL ORDERS. DIFFERENCE WILL 
BE CREDITED, OUTSIDE CONTINENT AL UNITED 


STATES ADD AN ADDITIONAL $5.00. 
ALL ITEMS SHIPPED UPS GROUND. OTHER 
SHIPPING METHODS AVAILABLE UPON 


REQUEST. 
РАҮМЕМ!: 


ACCEPTED PAYMENT ВУ PERSONAL CHECK, 
MONEY ORDER, C.O.D., MASTERCARD, OR 
VISA. PURCHASE ORDERS NEED PRIOR 


APPROVAL 
MICHIOLINE PAYMENTS BY PERSONAL CHECK, 
MONEY ORDER, C.O.D.. MASTERCARD, OR 


VISA ONLY. 

PENNSYLVANIA RESIDENTS ADD 6% SALES 
TAX. 

MICAOHOUSE 

1444 LINDENSTAEET 

Р.О. ВОХ 498 

BETHLEHEM, PA 18016 

PRICES AND SPECIFICATION SUBJECT TO 


CHANGE WITHOUT NOTICE. 
ALL ITEMS SUBJECT TO AVAILABILITY, 


SUPERCALC is a itadamark af SORCIM 
VISICALC, WISIDEX, VISIPLOT, VvISITERM, 


VISITHEND, DESKTOP PLAN, and VISIFILE 
аге (rademarks of VISICORP. 


QUICKSCREEN and dUTIL wa rrademarks af 
FOX & GELLER ASSOC 
SOFTCARD, RAMCARD, TIME MANAGER, 
and PREMIUM SY STEM are trademarks of 
MICROSOFT 
WORDSTAR, SUPERSORT, MAILMEAGE. 
DATASTAR, SPELLSTAR, and CALCSTAR 
аға trademarks of MICROPRO INTERNATIONAL 
dBASE й із a trademark of ASHTON-TATE 
SPELLBINDERH and SPELLCHECK are (ragemades 
Сі LEXISOFT, 
MICROMODEM № & а trademark of HAYES 
MICROCOMPUTER PRODUCTS, INC. 
PRISM 1$ в irademark of INTEGRAL DATA 
SYSTEMS, ІМС 
APPLE is а registered trademark of APPLE 
COMPUTERS. 


CP/M ig a registered trademark of DIGITAL 
BESE ARCH. 


Microhouse 
has it. 


WordStar for 
IBM: 289 


Microhouse 


NEW)’ APPLE 
PIE WRITER 


Yos. that's right. Another word processing systom for ihe Appie 1 So, what makes the Hayden 
PlEWriter 50 different? Well, for one - the price. Secondiy - you need not purchase any additional 


hardware for your compulw to make К operational. 

PIEWriter has the аёту to do moremental spacing so that fractians af a space сап бе added between 
words when justifying text, Thus makes (he distribution of fhe space required ro ВИ out а justified 
line more undo and (ess noticeable іп addition, wilh fs optronal proportional spacing formattar 


program, PIEWr Ter becomes the ONLY word processor that can ре {гие proportionally spaced 


Versalilily and compatibiy aro two important features of PÍEWriler. While Same word processors 


documents. 
for the Арр N computer wil оту work with specilic accessories, such as &0-colurm display 
boards. jowercase adaptors and pritars, PIEWriter із versare enough to work wih armost any 


combination of these. if you have any one of these hardware accessories im your system, Hayden 


has а Ple Writer for your particular configuration 


NEW | 
РНІБМРНІМТЕН 


The Prism Printer is the fst Iruty modular, field-upgradatle dor matrix printer. Now your primer can 


be as Йеке 83 the rest of your system 
No other printer offers you as much - or as (He - as you need, Start with Ihe basic printer which 


features text quali! y printing. then add the performance modules you need-when you need tham 
Getting info word processing? Add the automatic cul sheet feeder. Handling fors сї data? insta! 
the hiph speed Sprint Mode Went то ow rhe big picture? Add ihe Dot Plot graphic option. And for 


communicating information and ideas faster. побут is more effective than Prism Color for high 
quality, muii-coior oul pw. 

And that’s just (ће beginning. Additional Prism option modules wid soon be available іс help your 
evolving system mee! its (rue potential, 

Й you ara an Apple, IBM, or other professional microcomputer use, Prism Printer is the key to 


your total system solution. Atlasi, (he chemistry is right between you and your printer. 
Microhouse offers both the Prism 80 and Prism 132 Pnnters зі огеш savings. Please call for 


дану 
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Software Review 


Alien Typhoon 


Walt Latocha 
5328 South Narragansett 
Chicago, IL 60638 


In the history of arcade games, Space Invaders has 
been an enduring favorite, as the number and popularity 
of its descendants will attest. The Bally Company's coin- 
operated version of Space Invaders was a fantastic 
success, and when the initial popularity of the game 
started to fade, the company introduced an improved 
version, Deluxe Space Invaders. Later, Bally improved 
upon the basic motif once again to produce Galax- 
ian—the most difficult variation on the Space Invaders 
theme. 

Galaxian's popularity was somewhat eclipsed by the 
Asteroids craze; nevertheless, Galaxian, like other 
popular arcade games, was favored enough to be copied 
for the home-computer market. 

One of the first of the Galaxian clones was Broderbund 
Software's Alien Rain. After great success with that 
game, Broderbund has issued a more challenging version 
named, appropriately, Alien Typhoon. 

In Alien Typhoon, as in Space Invaders, you control a 
gun that appears on the bottom of the screen. You can 
move the gun and fire it either by keyboard input or by a 
paddle controller. Above the gun hangs a constantly 
moving swarm of up to forty-six alien spacecraft. 

Alien Typhoon differs from Space Invaders in that the 
aliens don’t march down the screen in orderly ranks; 
rather, the ships peel off from the main cloud and dive- 
bomb your gun in groups of one to ten ships at a time. 

As in Space Invaders, the aliens can attack and destroy 
your gun with gunfire of their own, but you face an 
added hazard when a spacecraft uses a ramming 
maneuver to demolish your gun, You have only two 
defense options—shoot the alien craft or get out of its 
way when it comes swooping down, 

You are initially allowed three guns per game. If you 
earn a total of 5000 points (scored by destroying the alien 
ships that, depending on their types, have various point 
values) you are awarded a fourth weapon. 

Documentation for the game is nonexistent (the only 
thing that comes close is a warning on the disk's package 
that reads, "For Fanatics Onlyt! Twice as many, twice as 
fast, and twice as tricky!"). However, the lack of 
documentation doesn't handicap this easily understood 
game. 
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But there is absolutely nothing lacking in the game's 
graphics, which take full advantage of the Apple's 
resources, Beautiful color increases the excitement as the 
enemy craft swoop, bank, loop, and curl across the 
screen. In fact, the graphics are one of the major tactics 
that the computer uses in the game. Often a player wiil 
find himself bedazzled by the wild gyrations of one par- 
ticular alien craft while another beelines in on a suicide 
run, The graphics alone make Alien Typhoon worth buy- 
ing, and the game's sound effects are adequate and give 
proper emphasis to the mayhem on the screen. 

As far as difficulty is concerned, I recommend that you 
take heed of the warning on the package. This game 
offers plenty of challenge—perhaps too much for some 
players. Ás a rule of thumb, if you haven't mastered 
Space Invaders or an equivalent game, think twice about 
purchasing Alien Typhoon. 


Conclusion 

Alien Typhoon is a fast-action, sophisticated, arcade- 
type game with exceptional color graphics. The game re- 
quires great skill (more, in fact, than Galaxian, the 
original coin-operated game on which it is based), but if 
you have the required aptitude, the game should hold 
your interest for hours. Ш 


At a Glance 


Name 


Alien Typhoon 


Type Language 
Arcade-style дате 6502 machine language 


Format 
5¥-inch floppy disk 


Manufacturer 
Broderbund Software Inc. 
1938 Fourth 5t. 

San Rafael, СА 94901 
(415| 456-6424 


Computer 

Apple Гог Apple tt Pius with 
one disk and 48K bytes of 
memory 


Documentation 
Price None 
524.95 

Audience 
Author Experienced дате players 
Tony Suzuki 
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Mindful Machines 


ѕәщц>єџ put иә JO SUTEAT ЧА. 


Оп the leading edge of the current technological revolution, these two books are written Бу 
modern thinkers who, like the Renaissance sages of an earlier time, venture across the 
boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 
self-contained thinking machines. 

Іп Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 
processing hierarchies of the human brain that in our own heads we find che best model for 
an artificial intelligence computer. He goes on to survey the state of the art of robotics and 
concludes by portraying the social and economic impact of the coming "robot revolution." 
Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 
between humans and machines. Drawing on the latest research in physiological psychology, 
he predicts that the more intelligent our machines become, the more they will resemble 
their creators in methods of processing information, storing data, solving problems, and 
even in their very circuitry. 

Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 
Behavior, and Robotics will fascinate the layman and challenge the professional. 

Сігсів 56 on inquiry card. 


СІНЕ Please send Brains, Behavior, and Robotics $16.95 


"Mill. — — — Brains of Men and Machines $15.95 


Nama Check Enclosed 


Bill Visa/ e o] - 
Address Master Card # all Toll-Free 800/258-5420 


City State Zip Expiration Date IH k 
BYTE Books 70 Main Street Peterborough, N.H. 03458 tease 894.75 per Боск to cover shippioq cost. ВП 
ВБ 


User's Column 


Supercalc, Spelling Programs, 
BASIC Compilers, 


and Home-Grown Accounting 


A critical computer user surveys new programs, 
including one of his own. 


"[here may not be a lot of really 
new software," | said to my mad 
friend, "but there's a lot of good stuff 
coming out." 

"What do you have in mind?" he 
asked. 

"Well, there's Sorcim's Supercalc. I 
really like that one. Whatever you'd 
like to do with scratch-pad math, it'll 
do it, and simply. I’ve got two dif- 
ferent versions, one on 5!A-inch disks 
for the Osborne 1 and another on 
8-inch disks for the Godbout. And I 
love them both.” 

Which I do. One of the nicest 
things about Supercale is the docu- 
mentation, although it looks a bit for- 
midable when you first open it (there 
are a lot of pages there), But on in- 
spection it really tells you a lot about 
how to use the program. Neither | nor 
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Jerry Pournelle 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 


my assistants had any difficulty 
learning to use the program because 
there is not only complete program 
documentation, but also good Help 
instructions. 


CB80 has all the 
advantages and 


disadvantages of 
CBASIC-2. 


"But there's no index,” my mad 
friend said. "Mark 'em down. Tell the 
world. Dammit, there's no excuse for 
software without indexed docu- 
ments," 

A sentiment I thoroughly share, 
but Sorcim has an excuse for this one. 
Supercalc is so darned easy to use, 
once you get the hang of it, that the 


on-line Help files, plus the handy- 
dandy little "AnswerCard" that 
comes with it, are all you really need; 
most of the documentation is a 
tutorial, not a reference guide. Me, I 
think l'd have designed the docu- 
ments slightly differently, with an in- 
dexed reference work appended to the 
tutorial; but that's a mild preference. 
Certainly you can learn Supercalc 
from what Sorcim supplies. 

It's worth learning, too. Like dBase 
Ii, Spellguard, and WRITE, Supercalc 
is destined to Бесоте a classic, a pro- 
gram that does what it says it will do 
with very little fuss and bother. 

What Supercalc does is calculate. It 
is, of course, a Visicalc "work-alike," 
designed to work on 8080/280 CP/M 
systems. Imagine a big work sheet 
spread out in rows and columns of 


The 16 bit operating system designed specifically for business micro-computing. 


ОА515-16" the operating system 
designed for business. Not just a hobby 
or development system rewritten for 
business use, it is the nalural evolulion 
of OASIS** the multi-user system with 

a world-wide repulation as the standard 
for those who take business seriously. 


And heres more good news: theres 
no waiting for application software 
because whal now runs on OASIS 15 
upward compatible to run on OASIS-16. 
That means plenty of proven ѕоћмаге, 
available immediately 

OASIS-16 puts it all n one package. 
For manufacturers. one source for oper- 
аша systems, languages, tools: custom 
implementation го maximize hardware 
potential; international support & 
training; flexible licensing agreements. 
For software developers: complete 
ponability keeps application sottware 
machine independent: integrated tool 
sel makes development easier, faster. 
For end-users: user-Triendliness; data 
security; porlability simplifies system 
expansion; plus an extensive applica- 
tion software library. 
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Application software?— it's here, NOW! 


Computing professionals have long 
told us ‘OASIS makes micros run like minis. 
—with OASIS-16, it's truer than ever. And 
Ihal's strictly good business. 


"For 80B6, 58000. 28000, 151-11, & others. 
** For 280 


THE OASIS. 16 PACKAGE CONTAINS Oparaling 
Syslem EXEC JCL Language. Editor. Script 
Output Text Formatter; Assembler Linkage 
Editor; Qiagnostic & Conversion Шев 

BASIC Interpreter & Compiler; ©' Compiler. 


қ 


USINESS 


STRICTLY 


FEATURES: File & Automatic Record Lacking. 
Logon, Password & Privilege Level, User 
Accounting Re-Entrant BASIC Inlerpreter 8 
Compiler: SAM, Keyed. Direct 8 Sequential Files: 
and more Plus some of the безі. mosi extenswe 
documentation in the industry 

OPTIONS COBOL. PASCAL. FORTRAN. RDBMS 
2780/3780 Bisync Networking: and others 


-евавееевететваечооееервеефеевегеагеявеа 


PHASE ONE SYSTEMS, INC. 

7700 Edgewater Drive. Suite 830 

Oakland, CA 94521-3051 

Telephone 415/562-8085 TWX 910-366-7139 


[гп serious aboul my business — 

please send те quick. 

C) OASIS-16 Manual, $75 

O OASIS Manual, $60 

С Free Application Software Directory 

and put me on your mailing Іні. 

(Add $3 tor stepping, CallJormá residents add sales lax } 


Мате. 
St. (No Вох#) 
City olate —. Zip 
О Check enclosed О UPS COD. 
О VISA — []Mastercharge 
Card No. Exp. date 
signature 
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User's Column 


cells. Now imagine that into any сей 
you can enter any darned thing you 
want: a number, a label such as "sales 
tax" or "horsefeathers," or perhaps a 
formula such as "the sum of the five 
cells above this one." Another for- 
mula might be "the average of all the 
cells in the next row" or "the square 
of the cell above divided by pi." 
Finally, imagine that as soon as you 
enter a number that affects any cells 
in which you have formulas, the 


values, no matter how complex, are 
instantly recalculated and displayed. 

That's Supercalc. Not only does it 
do all the above, but there are really 
nifty edit features that make it easy to 
get at the ceils you want to work on; 
and you can save your work in a disk 
file at any time. | imagine the IRS is 
going to just hate Supercalc and all 
the programs like it; it will now be 
relatively easy to calculate your taxes 
in every conceivable way and choose 


ж ж ж FEATURING 8 and 16 БІТ S-100 SYSTEMS x ж ж 


$31vi2OttY Ыйлоо п BHOr “SHI 


зы) ейінзізосяҰ EHDI 0 MMOf ‘SHI 


S?lwIJ2OStw ENIA? ‘а HNHCOCF ‘ЭМ TELTIOOSÉEY EHNERmUO ^O мног 


WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 
WARE FOR ALL SYSTEMS. EACH SYSTEM 15 COMPLETELY TESTED, 
INTEGRATED AND READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. 
WE TAILOR & CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE 
WELCOME YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


СКОМЕМСО: Nation-wide maintenance and warranty service now available. 
SYSTEM I: Low priced small system with 5MB hard Әі5К...,........,....... 55,246. 
SYSTEM 1 W/O hard disk...52,996. Cromix multi-user systems starting at $4,713. 
High resolution color graphics hard disk system Model Z2HGS $10,875. 


NEW SYSTEMS FROM IMS 2 yr warantee on boards! Integrated system with 
built-in monitor, detached keyboard, 534" drives. Systems w/8" drives, optional 10,20 
ог 40 MB Winchesters, built-in tape back up, multi-user capability (TURBODOS ог 
МР/М). 2-80, 5-100 bus. Over 150 configurations to match your specific needs. On site 
service contracts for NY tri-state area. 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the I BM PC Operating System. 

System 1: BMHZ CPU set w/7 serial, 1 parallel 1/0 {additional 1/O option) 64KB 16 bit 
Static RAM, Tarbell DD controller, TE] 22 slot mainframe w/constant voltage trans- 
former ... .......52,695. System И: with 128K Static RAM .. .. .53,550, 
Intertaced to dual Shugarts 801 . .,....51,275. or dual ООМЕОТ-8 ... . ..61,680. 


CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price. 280 
CPU, 1 serial port, disk controller w/CP/M 2.2 64K RAM .... $1,650. 


Add our Max Вох w/dual Shugarts or Qumes and IMS 1/0 w/2 serial. 1 parallel. 
LOMAS DAIA 8088/8086 5ame СРИ 6 Operating буяет as ВМ PC. Complete 


LOMAS card set in ТЫ 12 slot mainframe, 85-005, dual мш Televideo 912, 
assembled and tested . ТЕСТЕРІ 5 ; 2... $4,424. 


GODBOUT: Complete product line now available. Discount prices. 


MAX BOX DISK DRIVE SUBSYSTEM mfg by John D. Owens Assoc, Dual drive 
cabinet w/regulated power supply, fan, complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and/or 8° Winchester, horizontally mounted. Excellent design and 
engineering. 174 X 5% X 22. Attractive buff color. 

W/25hugart801 .......91,275. W/2QUMEDT:-8 dblesided drives ....... 


DEDE dion 596 off list. 


TECMAR 8086 and 280 Video Digitization systems . 
IBM PC boards and accessories produced by TECMAR also discounted 


GRAPHIC SYSTEM: AdvertisingeArchitectssDesignersePackage includes powerful 
interactive graphics software + MicroAngelo Graphics Subsystem + M9900 16 bit, 


5-100 w/dual 8” floppies, + HIPAD Digitizer + Plotter $16,200. 


+ sea eo 


PER SCI: Model 2998 & 277 with or without cabinet & power supply. 


TURBODOS: Spectacular CP/M Compatible Multi-user Operating System. 280 Code 
interrupt driven. Up to 6X faster than CP/M; up to 35% increased disk capacity. 
Available for NorthStar, IMS, TRS-80 Mode! И, CCS & Tarbell controllers. 


CHLVIDOSSY SHIMO са нног сом! %31Ұі20%6Ұ SHIMO ‘а нног 


121 NHOP “SHI 6310190457 SIMO ‘OD HHO d Du 


‘SMI SALFIDFOEEY SHIMO 


i Prices subject to change without notice 
Write оғ call for free catalogue 


JOHN D. OWENS Associates, Inc. 


12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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the one you like best. The nicest part 
about it, too, is that if you use your 
computer to do your taxes, it's likely 
to be deductible—certainly the soft- 
ware 15, 

Sorcim is a thoroughly professional 
software company that also supplies 
the basic input/output system (BIOS) 
for the Godbout 8085 computer; and 
therein lies an instructive tale. 

Supercalc has an installation pro- 
gram that lets you tell it what ter- 
minal you're using. Supercalc likes a 
half dozen or so terminals and will 
tolerate a few more. One that it likes 
is the Zenith Z-19, which is good 
because that's what I've connected to 
my new Godbout 8085/88. The Z-19 
has a standard 24 lines of 80 columns, 
plus a special 25th status line that 
can't be got at without special pro- 
gramming. Supercalc uses the special 
programming to give some helpful in- 
formation. 

The Z-19 also has a row of special- 
feature buttons that send an escape 
sequence—that is, the character 
"escape" (1B hexadecimal) and then a 
number or letter. Supercalc catches 
these and uses them to do nifty things 
like controlling the cursor and 
displaying Help files. 

Unfortunately, the package 1 
received from Sorcim didn't quite do 
that. There appeared on the 25th line 
a message that the "red square" 
special-purpose button was the 
"Help" button and that the "blue 
square" button would toggle the 
special shift to turn the numeric 
keypad into cursor controls; but in 
fact neither the red nor the blue but- 
ton did anything at all, and trying to 
use the shift feature on the numeric 
keypad produced weird results that 
nothing seemed able to fix. 

So now what? I sent a note to 
Richard Frank, president of Sorcim, 
and a few days later got a phone call 
from one of Sorcim's engineers. 
Other Z-19 terminals worked with 
Supercalc, so it wasn't the program. 
A few tests carried out during the 
phone conversation produced even 
stranger results: the terminal was 
operating well, but the computer 
wasn't receiving the escape sequences 


the terminal was generating, Just 
what was going ОП? 

Eventually we found it. The God- 
bout BIOS for the 8085 expects one 
pattern of data and stop bits; the Z-19 
sends another, To make it worse, the 
Z-19, although an excellent terminal 
in many ways—I recommend it as 
about as good as you can get just 
now—has some minor bugs in its pro- 
gram chips, and those bugs interact 
with the Sorcim-supplied 8085 BIOS 
and Supercalc to generate the strange 
results ] noticed. 

If all this seems confusing to you, 
imagine what / thought about it while 
it was happening to me! Eventually, 
though, | got my friend and computer 
consultant Tony Pietsch together 
with the Sorcim program specialists, 
and all was fixed nicely. Moreover, 
Sorcim is putting the problem and its 
solution into its Supercalc manual 
and notifying Godbout. The mora! of 
this story is that if you insist on a 
state-of-the-art system (such as the 
Godbout 8085/88), you'd better be 
prepared for some unexpected results; 
but if you deal with reputable com- 
panies, you'll eventually get satisfac- 
tion. 


Microproof and Spellstar 

Then there are the smaller com- 
panies: they want to do right, but 
they have limited resources. А lot of 
really good software comes out of 
such companies, but there are some 
problems too. 

Example: Аз а result of my last col- 
umn, Cornucopia Software has sent 
me four separate iterations of fixes for 
Microproof. Each version had prob- 
lems, and each time I sent Cor- 
nucopia notes on what it probably 
ought to do. Lo! Cornucopia has now 
managed to take care of nearly all my 
objections to the program. It has 
speeded Microproof up enormously, 
overhauled the error-trapping proce- 
dures, made it easier to use, and 
generally fixed things up. But Micro- 
proof still doesn't handle dashes very 
well—the program thinks, for ехат- 
ple, that "well—the" as [ used it here 
is a candidate misspelled word. 
Quotation marks give Microproof 
problems too. There's another dif- 


ficulty: with Microproof you can cor- 
rect the word by spelling it properly, 
after which the program will go 
through your text file and globally 
make the changes. What, though, do 
you do about capitalization? (Mostly 
you hope you haven't begun any 
sentences with the word.) 

Anyway, it took several iterations, 
but eventually Cornucopia developed 
a useful spelling program. А number 
of other companies have read my 


preliminary reviews of other pro- 
grams and proceeded to patch things 
up and send me frantic revisions. 
"So. You're a quality control 
department," my mad friend said. 
"Well, not for everyone. Апа 
sometimes it's a fairly complicated 
situation like the problems with 
Supercalc and the Z-19 terminal." 
"Yeah, sure," my mad friend said. 
"But did you ever stop to think how 
many software houses routinely use 
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HOUSTON INSTRUMENTS 

PLOTTERS Standard & Intelligent models 
w/surface areas of 8'A"X11' to 117X 
17", Front panel electronic controls. 
ОМР-2....$ 935. DMP-3.. .$1,195. 
DMP-4 .,..$1.295. DMP-5 ,,..51,455. 
ОМР-6 ,.. .51,685, ОМР-7....$1,865. 


HAYESMICROMODEM 100 .... .$359. 
Smartmodem . .5251. Cronograph .5224. 


3M SCOTCH? Diskettes In storage box 
5 box minimum, nd per box. 
740,8" ss/sd 
741,8” ss/dd 
743,8" d«/dd ..., 
744-0, 51A" 


Head cleaning kit 


ТЕ MAINFRAMES, 5-100 
MC5112...8 620. МС5122...5 745. 
$ 655. RM22.....5 790. 
OEM & Qty. discounts offered 


TARBELL Z80 CPU ............. $395, 


New [/O card 4S + 2р .,........9347, 
Double Density Controller ..... .$435, 


PMMI $-100 Модет............5385. 
Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 


NEW ITEMS AVAILABLE: 
Summa Graphics Bit Pads * ALTOS 
systems * Microline printers * Memory 
Merchant RAM « PIICEON 


HAZELTINE 1500 ........... $ 885. 

. 1520 $1,210. 
‚25 695. 
$ 49. 
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1 yr. on-site service contracti... 


TELETYPE 
Model 4320 ААК ............ 51,140. 
Model 43A5R, 8 level, 1" tape. . .$2,595. 


dBASE П demo package . .......... $75. 


WE EXPORT 


ЧЕТ ЕМАМС "d AKOF ‘INI 


'2NI| FLYDD 


soft E ord or 744-10, hard | 
j $28.50 


Overseas Callers: 
Phone 212 448-6298 or Cable: OWENSASSOC 


MICROPRO: Inventory sale оп all 


Micropro software. 
WORDSTAR ......... a жй 


Includes $-100 graphic card, 15" moni- 
tor, detached keyboard, light pen. 
Without light pen 
Graphics card alone 
Screenware Pak ll 

TEKEM: Tektronix emulator .... 
Color systems from 4 to 255 colors. Basic 
color system (4 colors) $2,330. 


IDS PRISM COLOR PRINTER .. $1,795, 
Enhanced 560 w/software selectable 
colors; high speed printing at 200cps. 


CORVUS: New Lower Prices! 


6.7МВ ...$3,005. 11.3МВ ...54,655. 


KONAN SMC-100 hard disk controller. 
S-100, 2400MB control 
Complete KONAN line available 


COMMUNICATIONS SOFTWARE 
Enables communications from a micro 
to а terminal or to another micro, mini 
or maxi computer. HAWKEYE GRAFIX 
Source Code..5500. Object Code .575. 


MICROSOFT COBOL--80 
BASIC-BO (interpretor) ........ ,.5270. 
BASIC COMPILER: .. 
FORTRAN-80. 
Х-МАСКО-86:..., ГИР m 
muLISP/muSIMP: ....... 


FORMULA: ALL-IN-ONE data base + 
w fp + accounting software ...., .9695. 


QUICKSCREEN ...............8149. 
Use СЕТ as scratch pad, produce quality 
screens, create reports & forms. 


%31712015% $NZ«O “A WHOS '2N! 8819190557 ENEMO O MHOC "ОМІ SXIVI2OSSY SHAMO 'U ММОГ “ОМ! $21v1208$Y SHIMO ‘а ино? 


"NI 


Complete software .............. 5595, 


ТИХ 710 588 2844 


JOHN D. OWENS Associates, Inc. 


SEE OUR AD ON FACING PAGE 
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their paying customers as their quali- 
ty control department? Look—how 
much advance-notice software do 
you get?” 

[ thought about it. "Not too much. 
Mostly 1 get advertised stuff because I 
write and ask for it. Sometimes an 
outfit will see a review and ask if I 
want to see its new product, | try to 
be fair, but [ don't have time to help 
with development." 

"But you do anyway. Now think 
about the poor guy who buys new 
software that doesn't quite work, He 
doesn't know what to do. The license 
agreements discourage sending any- 
thing back for refunds. He doesn't 
even know how to describe the prob- 
lem, or maybe he hasn't enough ex- 
perience with competing programs to 
know he has a lemon. And mean- 
while the publishers keep those $500 
price tags—and complain about 


pirates,” 
Unfortunately, my mad friend is 
right. In fact, things are worse than 


that. Some companies, like Cor- 
nucopia, try to fix things when their 
customers complain and eventually 
do things right. Others just ignore the 
complaints and take the money and 
run, 


And yet. It's certainly to our (the 


users’) advantage that a lot of small 
software houses spring up. We don't 
want the field dominated by a few 
gants with ever-more-restrictive 
licensing policies ("Levitical documen- 
tation," as my mad friend calls it). 
We want a lot of competition, which 
means, [ guess, that those of us who 
like to try new products just better get 
used to being unpaid quality control 
departments. Sigh. 

[ have another spelling program, 
Spellstar. Its pretty nifty. It's a bit 
slow, compared to Spellguard, but it 
does have some nice features. For ex- 
ample, Spellstar lets you mark the 
words you're interested in, then 
shows you the document with those 
words highlighted; on ту 7-19, 


The Bible 
Say? 


nere? 


| Now you can use computer technology to search the Bible on any subject. With 
THE WORD processor (including a disk copy of the complete KJV Bible text) you 
can create indexes on keywords, Or phrases. Even on concepts. 


A full spectrum of text search functions allows detailed analysis for the real stu- 


dent of the Bible. 


references for personal study or Bible 
classes, Build your own computerized 


library of research material. 


| Print or display selected verses and/or 
| 
| 


ІНЕ WORD 


processor 


or call Your Local Dealer 


| Bible Research Systems * 8804 Wildridga Drive е Austin, Texas 78759 % (512) 346-2181 


Requires 48K. 1 disk driva, APPLE or TRS-89 
APPLE is a trademark of APPLE Computer, Inc. 
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* Plus $2.50 postage/handiing 
TAS-80 is a trademark of Tandy Corp. 


Circle 44 on Inquiry card. 
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they're in reverse video. So, there 
they are, completely in context and 
marked so ] can't miss them. Very 
nice, 

Even better, if you tell Spellstar to 
ignore a word in the future, it'll do 
that: from then on, when it hits the 
marked word, it will unmark it and 
go right past it, When you drop out 
of Spellstar you're in Wordstar, so 
that you can use a global search and 
replacement to fix every future in- 
stance of the mistake, 

Indeed, ІҒІ used Wordstar as an 
editor, I'd be tempted to use Spellstar 
in connection with it, However, І do 
have to warn you that a couple of my 
knowledgeable friends who do use 
Wordstar and who have Spellstar 
available to them prefer to use 
Spellguard on the grounds that it is 
just overall more convenient, 
especially for longer documents. 


Languages, Mon Ámour 

I know of two new BASIC com- 
pilers, and they're both excellent. It's 
almost an embarras de richesse. In 
my last review, 1 described the new 
features of Microsofts BASCOM 
BASIC Compiler. | mentioned that 
Microsoft has added CHAIN and 
COMMON and that now only one 
run-time package is necessary. 

One major consequence of only re- 
quiring one copy of the run-time pro- 
gram to be present on the disk (even 
though you may have half a dozen 
compiled programs) is that the com- 
piled programs are shorter. Not all 
that much shorter, if you count pro- 
gram and run-time package; but the 
instant you have several compiled 
programs present, the disk savings 
mount. (I chuckle at that now; with 
my new Qume double-sided double- 
density disk system, | have more than 
2 megabytes of floppy storage avail- 
able, which means [ don't worry so 
much about disk space. Yet. . . .) 

Of course, if you use the run-time 
package, you're liable for the new 
royalty payments on any software 
you sell. (Microsoft dropped the 
royalty requirement for programs 
compiled with the old BASCOM, as | 
discussed in my last column.) You 
could, 1 guess, sell programs written 
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Finally, you can buy state-of-the-art 
5-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 
These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 


SUPERIOR DESIGN & QUALITY 
Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 


SHIPPED DIRECT FROM 
STOCK 
All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 
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32K PARTIALLY 


NO RISK TRIAL 
We are So convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 


NEW 18 MONTH LIMITED 
WARRANTY! 
The retiability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units, 
HOW TO ORDER 

Please send check, money order, 
VISA or MASTERCHARGE (add СА?) 
with your order. Sorry, no C.0.D's. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 


m wi Nemory 
Merchant 
14666 Doolittle Drive 


San Leandro, CA 94577 
(415) 483-1008 


POPULATED $47 
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64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 

Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 

Bank Select Capability 

Extended Addressing Capability 

One 16K submodule equipped with a 
2K window which may be located 
п ‘алу of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 

Runs on any 5-100, 8-bit system 

MPM Conversion Option: Write for details. 


16K RAM, Model ММ16К14 

Bank Select Capability 

Extended Addressing Capability 

One 4K segment equipped with 1K 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (1K X 4) 

Low-power consumption ( Typ. 1.3 Amps) 

Runs on any S-100 8080, 4 MHz 
2-80 ог 5 MHz 8085 system. 


Prices, terms, specifications subject to change without notice. 
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in Microsoft BASIC and compilable 
with BASCOM, leaving it to the 
customer to buy his own copy of 
BASCOM with a run-time package. 

And, of course, you can use 
BASCOM to develop as many pro- 
grams as you like for yourself. Since 
BASCOM is almost the same lan- 
guage as Microsoft's BASIC-80 inter- 
preter, the result is a very powerful 
tool: you can run programs inter- 
pretively, squeezing out the syntax 
errors, then test the program logic, all 
while having an instant editor avail- 
able for fix-up. Now, true, it would 
be a lot easier if BASIC-80 didn't 
simply dump your program and 
scrub all its variables whenever you 
make any program change whatever 
(even to add a remarkt); but you can't 
have everything. (I wish we could, 
though; and if Microsoft wants to up- 
date BASIC-80, I strongly suggest 
that improvement.) 

А second major defect of 
BASCOM is its surprising inability to 


deal with arrays. The rule with 
BASCOM is, once dimensioned, 
always dimensioned. You cannot 
change dimensions at all. Worse, you 
can't compute the size of a dimension, 
even if the compiler has been told 
everything it would need for the 
calculation. You can't even use a 
variable for dimension size. The 
result is that if you make up a 
database program—as | have; see last 
month’s column for details—you 
must either recompile any time you 
change the database structure, or you 
must waste a lot of memory on larger 
than necessary arrays; neither choice 
is convenient. 

Finally, BASIC-80 and BASCOM 
have a strange random-access file 
structure—and you cannot access the 
random files as if they were sequen- 
tial. Microsofts BASIC stores ran- 
dom files in a packed binary-code for- 
mat that very efficiently uses the disk 
space; but the files aren't ASCII 
(American Standard Code for Infor- 


mation Interchange) standard and 
can't be printed by any program not 
written in Microsoft BASIC, and that 
can be a pain. 

50: given the defects, what are the 
alternatives? 


Digital Research's CB80 

One solution might be to turn to 
Pascal and be done with it. Why mess 
with BASIC at all? Compiled Pascal 
MT +, or INT-file Pascal such as is 
created with Sorcim's Pascal M or 
UCSD Pascal, is supposed to be 
faster, easier to write, more efficient, 
and inherently better structured than 
the best BASIC ever written. (I'm not 
convinced; the few tests I've tried 
show BASIC programs compiled with 
BASCOM are about as fast as MT + 
and faster than UCSD Pascal.) 

Besides, now comes Digital Re- 
search's new CB80 to challenge the 
whole notion. 

CB80 was written by Compiler 
Systems, which in essence means 


THE DUSINESS POWER OF 60 MINI DISKS! 


MEGABYTER WINCHESTER DISK SYSTEM 


AMS 5000 


Around the word and across the 
notion, business people ond serious 
Apple I users ore stepping up to SVA 
MEGABYTER SYSTEMS — Dig stooge ata ы 
low price. 


Now the 5УА AMS 5000 provides 5 to 
10 megobytes of flexible ond con- 
venient on line dota storage. This 
complete self contained 5" winchester 
disk drive memory system is attractively 
packaged and ready то run. 

Imagine the power of accessing more 
than 60 mini disks simultaneously. And 
it's 50 easy to use you wont even know 
it's there. Most applications using the 
CPIM, DOS, PASCAL operating system 
will run on MEGABYTER systems. 


Enhance those large ond complex applications with near instant pro- 
gram ond dota occess — thot means fast ond convenient operation 
of accounts receivables or payobles, inventories, medical Сосо, 


CP/M 
PASCAL 
APPLE DOS 


insurance billings. etc. Increase Dora Bose performance with the 
superior large file accessing capability of the AMS 5000. Сай SVA 


сабау for exper application assistance, 


SVA 


*CP/M Tradermark Digtol Research, APPLE DOS Trademork of Apple Computer 
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Rely on SVA for BACKUP data 
protection, orchival dota storage. and 
dato cranspartobiliry with the AMS 
8000 MEGABYTER 8" floppy disk 
system. This system  feotuwes high 
copacity removable media. ВМ 3740 
compacitie. and moy be used to 
tronsport dota to other computers. 


Preventative meointenance is not 
required for the AMS 5000. < 
designed to operote continuously ond 
is bocked up by 5МА5 б month warranty 
with optional long term maintenance, 
The best news of all is iow price — А 
complete 5 AMS 5000 
MEGABYTER memory system 15 only 
— $3,099. 


To order your AMS 5000, call VA today orcontact your Apple dealer. 
Look to SVA for a growing line of Apple Memory System pro- 
ducts... . ЗУА meons business! 


SORRENTO VALLEY ASSOCIATES 


11722 Sorrento Voley Rood 
боп Diego. CA 92121-1084 
(714) 452-0101 TWX 910-335-2047 
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Look what's | 


- appened to 


[t's grown into a complete 
family of quality low cost digital plotters 
with one, six and eight pen models available 


In just a few short years, the HIPLOT 
become the most popular digital 
plotter among small systems users. With 
a record like that, what can we do for an 
encore? WEVE INTRODUCED A 
COMPLETE LINE OF HIPLOTS... with 
a model suited for just about every plot- 
ting application. 

Тһе HIPL@T DMP Series is a new 
family of digital plotters with both 
"standard" and "intelligent" models 
available with surface areas of 
8^5'x11' (DIN A4) and 11"x17" 
(DIN A3). For the user needing a basic 
reliable plotter, we have the "old stan- 
dard" DMP-2 (8v; * X 11°) and the "new 
standard" ОМР-5 (11* x 17"). For those 
needing a little more capability, there 
аге the DMP-3 (813^ X11") and the 
DMP-6 (11° x 12") —both microprocess- 
or controlled and providing easy remote 
positioning of the X and Y axes 
(perfect for the ОЕМ). For 
those who want this іп- 


TM HIPLOT and DMIPL are Trademarke 
оі Houston fostrumani 
' Ragistered Trademark of Centronics 
Cata Cora 


Yes, they are UL listed!** 


telligence plus the convenience of front 
panel electronic controls, we've provid- 
ed the DMP-4 (81/4"x11" and the 
DMP-7 (11* x 17") 

The "standard" plotters come com- 
plete with a RS-232-C and a parallel in- 
terface The “intelligent” DMP plotters 
accept data from either an RS-232-C or 
Centronics® data source For the “stan- 
dard” plotters, software is available 
from our ever expanding “Micrographic 
Users Group Тһе "intelligent" 
НІР Тв use our exclusive DM’PL™ 
language which minimizes plot software 
to a fraction of that normally associated 
with digital plotting 

And that's only part of the story. 
Now you can enjoy the advantages of 
multi-pen plotting capabilities with all 
six HIPLØT models. The DMP-2, 3, and 
4 are available in a 6-реп format 


BAUSCH & LOMB (©) 


— theres an 8-pen option for the 
ОМР-5, 6, and 7. So you can now have 
multi- color graphics under program 
control at an affordable HIPLQT price. 

With the new ОМР Series, high quali- 
ty digital plotting can now be a part of 
your system. It just doesn't make sense 
to be without this valuable tool when 
there is a DMP plotter with the plot size, 
speed and capabilities that are exactly 
tailored to your specific needs ... and 
your budget. 

Prices for the DMP Seriesstart at only 
$1085. Multi-pen plotters start at a low 
$1480. 

For complete infarmation contact 
Houston Instrument Р.О. Box 15720 
Austin Texas 78761 (512) 835-0900. For 
rush literature requests. outside Texas, call 
toll free 1-800-531-5205 For technical 
infornnation ask for operator #5 In Europe. 

contact Houston Instrument 
Rochesterlaan, 6 8240 Gistel 
Belgium. Phone 059/277445 
Circle 38 for literature 
Circle 40 (o have representative call 


** DMP 2 JS and 4 IA listed 
ОМР 5, В and ? UL lisling pending 
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ІМ STOCK 
552 TOLL FREE 
SP? LOW PRICES 


FAST DELIVERY 


THIS MONTHS ТОР ТЕМ 


TITLE MANUFACTURER LIST NOW 
WordStar MicroPro 495.00 299.00 
WordSlar wiMallMerga MicroPro 645.00 38500 
dBase Il Ashton-Tale 700.00 499.00 
Suparcaic Sorcim 295.00 210.00 
Pascal MT + О. Research 475,00 425 00 
CalcStar MIcroFro 295.00 185.00 
CBB80 D. Research 500.00 420.00 
FMS 801 Systems + 495.00 359.00 
Pascal M Sorcim 395.00 295.00 
Select w/Superspell Select info Systems 595.00 395.00 
MOVING UP THE СНАНТ5..... 

Speliguard ISA 295.00 225.00 
Supervyz Epic 100.00 90.00 
Spellbinder Laxlsoft 495.00 295.00 
Condor |) Condor 595,00 450.00 


GREAT HARDWARE BUTS! 


C. ITOH COMET I Dot eid Dt ИЗҮ 
Le COM 
ИТ res, өл” 


Features: 128 
or serial аа! 
column. List $4 


C. ПОН B500 PROWRITER Amazing 120 CPS printer 
wiGraptics, а seeking, & more, 

Parallei B500 List 5795.00. ь 44... o- $515.00 
Serial/Parakal 8500 Lst $34500 ...... И. $650.00 


С. ТОН ЕЮ STARWRITER Daisy-wheel Printer. incredible 40 CPS рпліе with all the 
features of Diablo, NEC, and бите, ai hall the риса! 


Parallel {Centronics interlace] unit: Lisl rpg OO... .$1475.00 
Serial 202) interface uni; List $2596.60 ........... CALL 
EPSON MX-80 with GRAF TRAX! List $745, .,..,,. $495.00 


SMITH-CORONA ТРА Oaisy-wheel prinier-Letier quality printing al an unbelievable 
pien 120 pem, iini or serial Interface (specily) 


ist $895.00 ч at чцаиф т фичи "9*5 жа У! 4750. 
HAYES SMARTMODEN- List 279.00 . каванне нае 9490.00 
SIGNALMAN МАЯК | дігесі-соппесі modem 
= Answer, WIRS-232 са в ........ — (^^ $99.95 
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Gordon Eubanks, the author of 
CBASIC; and іп a real sense СВ80 is 
compiled CBASIC. You can compile 
all of your CBASIC programs with 
only minimal changes. Thus C880 
has а]! the advantages and disadvan- 
tages of CBASIC-2. 

Advantages abound. CBASIC pro- 
grams are nice to work with, Just for 
starters, you can redimension arrays 
as often as you like. You can access 
random files sequentially, and the file 
structure is standard ASCII for all 
files. Theres a UCASE (uppercase) 
function and a nice search function 
that looks to see if what you want is 
embedded in anything else. 

Another advantage of CBASIC 
over Microsoft's BASIC-80 is string 
space allocation; although CBASIC is 
a little slower in processing each input 
line (and slows down more and more 
as memory fills up), it does its "gar- 
bage collection" on the fly, so to 
speak. BASIC-80, on the other hand, 
runs at higher speeds until it runs out 
of string space—after which you find 
yourself completely locked away 
from your computer, unable to do 
any input or output or anything else 
for something like one to four 
minutes while BASIC-80 goes chasing 
through memory finding old strings 
the program has been told to forget. 
Eventually BASIC-80 clears every- 
thing up and becomes responsive 
again, if by then you haven't got so 
furious you've hit the Reset button. 

So. СВ80 is very nice. But, there's 
no interpreter. Ás with Pascal, FOR- 
TRAN, PL/I, or any of the compiled 
languages, creating large programs in 
CB80 takes a lot of time. First you 
have to create the program on an 
editor; then you compile it, finding a 
number of trivia! syntax errors that 
you must fix by loading in your text 
editor and mashing the source pro- 
gram; then you compile again, then 
link, and then run with the run-time 
package. By the time you're done, 
you can use up an afternoon to 
develop a pretty simple program. 

However, because CB80 is com- 
piled and has no line numbers to fool 
with, you can put in tons of remarks, 


*] Express Service: 


Hertz 
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the endof the 
line. 


If you're tiredof НЕГЕ 71 Express 
standing in airport 
car rental counter 
lines, Hertz has а 
way to beat them. 

It'scalled #1 
Express" Service. 

To see how easy 
it is, pick up a #1 
Express pass the 
| nexttime you're 
at one of our 
counters. Or ask 
your travel agent 
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department. 

Hertz #1 
Express Service. 
It's the end of the 
line. 

For reserva- 
tions’ call 1-800. 
654-3131. Ask for 
#1 Express. 
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APPLE CARDS 
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Videx Сага — $249 CPS CARD — $178 
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B000-2 — $2675 8000-15 — $3975 
ANADEX 
жердін. Нақ... Xm $1200 


E al Bc -- un 
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25CPS-P — $1290. C OSCPS-P — $1458 
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| LOBO 
Apple Drive/Card — $390/$90 
MODEME 
HAYS -- MICROMODEM — $290 
Novation — Cat — $149 
Penri — 300/1200 (212A) — $795 


MONITORS 
Toco- BW — $99 Teco-Green — $115 
Senyo-Green — $249 Color — $425 
Amdek-Green — $150 Color — $349 
NORTHSTAR 
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нос 
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TELEVIDEO 
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ТІ 
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OKIDATA 
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МВ2А — $459 51.250 — 54200 
МВЗА — $729 MB4 — $1179 
XEROX 
820 — 82399 


ZENITH 
219 — $669 289 — $2129 
Arizona 1-602-246-1783 


ЕХРОТЕК 
CORPORATION 


2231Е W. Shangri La Rd. 
Phoenix, AZ 85029 
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meaning that if you come back to 
your program in six months you have 
half a chance of understanding it. 

And actually CB80 is better than 
that. 

Now it has labels. Instead of 
“GOSUB 3680" you can say "GOSUB 
COUNTIT'"'', or “GOSUB 
PROCESS.ONE.TEM", Better yet, 
you can have very complex func- 
tions, which you call and pass 
parameters to; and the functions use 
purely loca! variables that can't affect 
anything in the program outside. 

The functions can take up many 
lines, and they can be "external," 
meaning that the function can be in 
an entirely different program 
"module" that gets called in at link 
time. Multiple-line functions can also 
access and change external variables; 
and the whole mess can be called by 
value, as in the statement "WHILE 
FARNUM(FOO)" where "FARNUM" 
has previously been defined as a func- 
tion of the variable "FOO." 

More yet, a multiline function can 
have both purely local variables and 
variables created just for that func- 
tion (the variable "X" in the function 
is not the same as the variable "X" in 
another function or in the main pro- 
gram) and can also affect regular 
global variables in the rest of your 
BASIC program. This means you 
could have a function called "YES" 
that prints a prompt, gets an input, 
checks to see if the first letter of that 
input is either "y" or "Y," and informs 
the main program. 

Іп other words, CB80 has got 
pretty darned close to Pascal's func- 
tions and procedures, and it seems to 
be a lot faster than Pascal too. You 
could sit down and write a really neat 
set of "software tools." You can, with 
СВ80, build a whole library of useful 
program modules, setting them up in 
nice orderly blocks to be called in 
when needed. 

That, of course, is the answer to 
the "no interpreter" problem: build a 
set of functions that you know will 
work and include them in the new 
programs you write, After a while 
you'll find that most programming 
consists of stringing together routines 


known to be reliable and once in a 
while developing a new function to 
stick into your tool kit. 

Although CB80 is marketed by 
Digital Research and the manual flies 
Digital's colors, don't despair: the 
documentation wasn' really written 
by Digital, meaning that it's not en- 
crypted and translated into Swahili, 
as much of Digital's documentation 
is. It does have some of the fine hand 
of the Digital hacker about it; for ex- 
ample, the text is peppered with in- 
comprehensible "syntax diagrams," 
as if they were supposed to mean 
something; and here and there the 
sentence density gets completely out 
of hand. For the most part, though, 
the CB80 manual is in the really ex- 
cellent style of the old CBASIC 
manual clear, concise, and with 
plenty of examples. You need not be 
afraid of it. 

You might, however, be afraid of 
CB80's price, which is steep, and its 
licensing policy, which is sheer 
madness: that is, Digital Research 
wants a flat $2000 a year if you're go- 
ing to compile, link, and market pro- 
grams using CB80, (The fee applies 
only to programs you distribute, not 
to those developed for your own use; 
still, it's onerous enough.) Again, I 
suspect competition will bring this 
down; meanwhile, we can wait. . . 


Which Language Now? 

So. We have increasingly better 
BASICs, and one of these days we'll 
get a compiled language as good as 
CB80 with an interpreter as good as 
Microsofts BASIC-80. When that 
happens, І think FORTRAN апа 
COBOL and even Pascal are going to 
suffer a sharp drop in popularity. 

My mad friend, meanwhile, con- 
tinues to praise PL/I, which he says is 
easy to learn and remarkably effec- 
tive, І confess І haven't had time to 
write anything but the simplest pro- 
grams in PL/I or indeed even had 
time to examine it; but my mad friend 
is usually fairly reliable in his 
judgments and has a very healthy at- 
titude toward computers, namely 
that they're for him to use and are not 
masters that control him. 


Ц 
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The Non-Programming Approach to Data Base Management 


Data Base Management 


Dara management packages were created to 
save time and money in the development of software 
solutions to information problems. Many have been 
designed to accomplish just that, although most have 
only the programmer in mind. Sure they would save 
time in the long run, but what of the initial investment 
in time and effort required to learn the new language? 
What about the non-programmers in the world who 
would like an easy yet powerful applications generator? 
The solution is one of the most highly acclaimed soft- 
ware packages of our time, T.I.M. ІП, 


What is T.I.M.? 


T.LM. is Total Information Manage- 
ment. Programmers love it due to its original solutions 
to classic data management problems. Non- 
programmers adore it since they can use it to achieve the 
same results as with other more complicated 
programming-like packages. 


What Makes T.I.M. So Simple 
to Use? 


We at Innovative Software, Inc. designed 
T.I. M. from day one with the end user in mind. Maybe 
he is a programmer who doesn't have time to learn a 
new language. Or perhaps a neophyte who fears coding 
pads and lines numbered by tens. We felt that a data 
management package should be able to be used by 
anyone from a systems analyst to a secretary. T hats why 
TLM. takes а full menu-driven approach, uses multiple 
HELP screens, and has a manual that sets a new stan- 
dard in documentation. 


The Manual 


Many people believe that the manual is 
just as important as the software itself, a view chat we 
at Innovative Software, Inc. tend to share. The 
manual for Т.М. is divided into two sections, the 
Reference section and the Primer. The Reference 
section describes all ОҒТА.М.5 commands 
and suhcommands. T his is done in 
English, not in technical cerms or in 
our own language. Even if you have 


Available for CP/M," and 
ІВМ РС DOS.* * 


CP/M version—"695. ІВМ PC version—'495. 


TIM в а Trademark of Inrovsnve Software. Inc 
“СРАМ and MP/M are Trademarks of Digital Research 
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never seen a computer before in your life, you'll be 
able to read and understand our manual immediately. 
The second section is a primer which goes through 
several examples for you, again in plnin English. 
These true-to-life examples take the beginner by the 
hand, and instructs him what to do and when. You 
will be able to see for yourself that Т.М; only limita- 
tion is the imagination of the uscr. 


Features of T[1.M. 


T.L.M. hasallofthe features one has come го 
expect from a data management package, as well as 
many new ones. For example, a word processing interface 
that allows you to merge information from а T.LM. file 
with letters or other documents created by a word pro- 
cessor. Now you can automatically send personalized let- 
ters to hundreds or thousands—quickly and easily. 
ТІ.М.5 Select command enables you to pull specific infor- 
mation from a file. For example. “All customers who live 
in a certain ZIP code, whose last name begins with the 
letter A to L, whose balance due is less than $50.00." А 
sophisticated report generator and even a list generator are 
also included. 

How powerful is ТЛ.М.? With a maximum 
record size of 2400 charactars and the ability to keep up 
to forty fields sorted properly at all times, Т.М. is 
powerful enough to handle just about any application. 
Т.М. can handle over 32,000 records per file, and two 
files can be linked together for reports if your application 
requires a many-to-one relationship. Т.М. also includes 
all of the same editing commands as your word pro- 
cessor, thus making data entry and editing a snap. You 
can also pull selected records from one file to place them 
into another. Files may be restructured ro add or sub- 
tract fields and/or change field lengths or types. T.I. M. 
even has it’s own utility for backing up hard disks onto 
floppies. 


Where to Find ТІМ. 


ТІМ. is available from many fine computer 
dealers across the country, Or you may purchase 
from us direct by calling 913/383-1089. 
Either way you will have the finest 
data management program 
available. 


Innovative Software, Inc. 
9300 W HOth Srecer, Suite 380 
Overland Park, Kansas 66210 USA 
913/383-1089 
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Accounts Comprehensible 

Once again 1 find myself embar- 
rassed: 1 have to review a program 
Гуе written. 

1 have most of the many computer 
accounting packages available. 
Some, І guess, are really swell for 
what they do: but not one of them, 
not one, looks too useful for me. 

I'm a writer. A good part of my life 
is deductible. It's amazing just how 
many activities turn out to be 


income-related research. Апа it 
comes as no surprise that the [nternal 
Revenue Service is very interested in 
the records demonstrating that. 

And therein lies the problem, Sure, 
| could hire an accountant. Many of 
ту colleagues do, and а lot of them 
think I'm crazy when | tell them | 
keep my own books and make out 
my own tax returns. And yet, when 1 
begin to question those colleagues, І 
find that I don't work any harder 


^ Here's 256K 
Performance 


At an Economy Price! 


InterSystems has done it again! The new Series ПІ operates at 6 MHz and 
includes software to fully utilize the 256K high speed memory. You can buy 
it from BRIDGE for $5545—check out these features. . . 

9 Operating system software that effectively utilizes the 256K КАМ 

© CP/M 2.2 and Cache BIOS ™ that speeds nperation up to 4 times 

© 6 MHz CPU with powerful 1 MByte memory management system 

e 256K memory—6 MHz with parity and 8/16 bit transfers 

e 5-100 Bus follows IEEE 696 Standards 

е Two serial ports and four parallel ports with kwo interrupt controllers 

€ Dual double-density soft-sectored 5%” drives (0.8 MByte total) 

€ Easily upgraded to 6-user MP/M system. 


But we aresure that you want turnkey operation, so we have packaged a 


system that includes. . . 


© InterSystems Series Ш Computer P/N СВ-256/525 
€ BMATE™ screen oriented text editor/word processor 
€ Zenith 2-19 or Televideo 950 Terminal. 


INTRODUCTORY OFFER * 


ORDERING INFORMATION 
InterSystem CB-256/525 Computer with software $6545. 


As above with BMATE ™ and Zenith 2-19 Terminal 
As above with BMATE ™ and Televideo 950 Terminal 


Special 
Offer 

$5545 
6495 


6725. 


List 


7590. 
7935. 


For something still more powerful, ask about the BRIDGE enhanced 
systems, including the FORTRAN Development and the Compiler sys- 
tems, based оп InterSystems computers. 


Call to order, or send for complete information. Dealer inquiries invited. 
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Authorized Distributor 
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than they do. By the time they've ex- 
plained everything to an accountant, 
turned in all the receipts, and kept all 
the records and diaries that the ac- 
countant wants, they've usually done 
more work than | do; and they рау 
more taxes too. 

Гуе always kept my own books; 
one of the main reasons I let my mad 
friend talk me into buying Ezekial, 
my 280, was the hope that [ could 
computerize my accounting system. 
Thus ] have for years pounced on 
every new accounting program eager- 
ly and Гуе been disappointed every 
time. 

Most "accounting" programs don't 
produce what [ would call accounting 
books, Instead, they offer “special 
reports." Now understand: | don't 
know a darned thing about account- 
ing. Everything I think | know came 
from two books, Donald H. MacKen- 
zie's Fundamentals of Accounting and 
John N. Myer's Accounting for Non- 
Accountants, Those books explain 
what accounting is all about; and 
with pictures and illustrations, they 
give actual examples of journals and 
ledgers with the funny single, double, 
and triple lines, the complex scheme 
of indentations, and the strange check 
marks favored by accountants, And 
as far as I'm concerned, that's what 
my company’s books ought to look 
like. 

Nor am I completely mad; every 
couple of years І have my boys drift 
into the local university bookstore 
and buy all the accounting textbooks 
they can find, and I look through 
them; and lo!, the textbooks still 
show that accountants like double 
and triple lines, and complicated in- 
dentations, апа,... 

Yet, there's no computer account- 
ing program that I know of that pro- 
duces books that look like the books 
in the accounting texts; and because 
that's the only thing [ could under- 
stand with my cookbook knowledge 
of accounting, [ had no real choice. 1 
had to write programs that do make 
journals and ledgers that correspond 
with the examples in the elementary 
accounting textbooks. 

Which is what 1 did. My account- 


Тһе MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre- 
sents a milestone in microcomputer price- 
performance, It is cheap enough to be 
programmed directly in a high level lan- 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 4%" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 seríal port and two paralle! 
ports, plus a variety of other features. Us- 
ing a powerful Z8 microcomputer chip and 
Z6132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com- 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, in single quantity, a tiny $195.* 
Optional power supply 
(+5, + 12 and - 12V) $35. 


Please include $4 for shipping and handling. «Consumes only 1% WATTS at +5, +12 


“Са! Micromint for quantity pricing 


Z8 MICROCOMPUTER 
“Оп board tiny BASIC interpreter. 
s Parallel and serial ШО ports. 


еб interrupts. 
RS-232 CONNECTOR To Order: 

* Just attach a CRT terminal and immediately write Call Toll Free 
contro! programs in BASIC. 1-800-645-3479 


4K BYTES OF RAM 

«26132 4K X 8low power quasi-static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 

*110-9600 BPS. 
FULLY EXPANDABLE 

«Data and address buses available for 124K memory 
and ШО expansion. 

е 2 onboard parallel ports. 

*7.3728 МНС crystal for fast control operations. 
JUMPER SELECTABLE MEMORY OPTIONS 

*4K RAM, 2716 or 2732 EPROM operation. 
LOW POWER 


For Information Call 
1-516-374-6793 


MICROMINT INC. 
917 Midway 
Woodmere. N.Y. 11598 


е 


and -12V (орНопа! power supply available). 


Micromint will put both a 


computer development system 


and an OEM dedicated controller 


in the palm of your hand 
for only $ 195. 
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ing system starts with а simple- 
minded thing that lets you build a 
chart of accounts, essentially a list of 
ledger page names each with a cor- 
responding ledger page number: for 
example, 501, postage; 506, office 
supplies; 506.012, travel supplies; 
523, business charitable contribu- 
tions; 923, family charitable con- 
tributions. 

You can add to the chart of ac- 


counts at any time, and you can use 
fractional page numbers, from .001 to 
.999, if you like, because each ledger 
page will become a CP/M Не title 
“LED-xxx.yyy, as for example 
LED-506.012. 

After you make a chart, you use 
the Journal program to build jour- 
nals. À journal entry consists of a line 
that indicates to whom you paid (or 
from whom you received) something, 
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a longer explanation line, an amount, 
and a series of debits and credits that 
the program keeps track of (I hate to 
remember that when you spend 
money you credit cash and debit the 
account you spent it on). The рго- 
gram will not allow you to enter an 
item that doesn't have equal debits 
and credits. 

You can put stuff into the journal 
in any order you want; there is then a 
program that will allocate the journal 
entries by date, so that the journal 
becomes a chronological record of 
what you spent and for what. The 
program has ways of entering cash, 
checks (from more than one account 
if you like; І have two interest- 
bearing checking accounts and one 
commercial account, and І need to 
keep them all straight), a dozen dif- 
ferent credit cards, and so forth. It 
also keeps track of check numbers. 

Once you've built a journal, you 
can print it; that requires a printer 
that can print solid vertical bars 
(ASCII character 124 in decimal) in 
order to reproduce the single, double, 
and treble lines so loved by accoun- 
tants. 

You can then use the Post program, 
which takes the journal entries and 
allocates them among the various 
ledger pages you created in the chart 
of accounts. Journal has provision for 
control accounts, I suppose I better 
explain that. Let's say a primary ex- 
pense category is postage, and that's 
the way І intend to report the ех- 
penses to the IRS. However, ! often 
find I have to send express mail 
packets. These ought to be charged to 
a particular project—in my case, of 
course, a project is a book. Thus 1 
debit the book account and credit the 
controlled account; | also debit 
postage and credit cash. When І get 
income from that particular project, 
the book gets credited, as does 
"agented income," while the bank ac- 
count's and the controlled account's 
summary pages get debits; once again 
the books balance, and І can get some 
clues about the profitability of any 
particular book. 

Anyway, Post takes care of all 
that, after which another program 
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and other specialized communications interfaces. 
It may be used as а simple oulput device 
connected to a computer or may form part of a 
stand-alone workstation. Many users who have 
been introduced to the potential of color graphics, 
through low resolulion mosaic disptays, will enjoy 
the increased spatial resolution of the pixel 
oriented raster bit plane technology. Some of the 
many potential applications include: 


e display generator Гог VIDEOTEX applications 
е output device for system slatus іп a process 
control environment 
е business graphics generation 
e siudent display for educational applications 
® graphic artisis sketchpad 
e video games 
This color display generator is амайаЫе from 
Block Mosaic ^ Geometric stock lor $499.00 (0.5.) FOB Kanala, Ont., 
Canada. (Shipping and duly extra). For mora 
information contact our sales oalfica. | 


(OEM discounts available}. M 


NORPAK LIMITED NORPAK LIMITED 


10 Hearst Way Bridge Administeation Bullding 
Kanata, Ontario Suite 101 Circle 305 on Inquiry card. 
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prints all those ledgers. Each ledger 
entry contains a reference to the jour- 
nal page and item number, so there is 
a complete audit trail back and forth; 
indeed, the whole thing looks exactly 
like the demonstration items given in 
Myer's Accounting for Мон-Ас- 
countants, which ought to be no great 
surprise since that's what the pro- 
grams were designed to do. 

Now note: the programs do not 
give a lot of "special reports." They 
don't claim to do a darned thing that 
isn't covered in the Myer book (which 
is still in print, published by E. P. 
Dutton, 1980). But they do create 
books that look like what accounting 
texts expect, which was all I set out to 
do, 

And since my business gets con- 
fused with my family's affairs, I've 
made it easy to segregate business 
from family expenditures (for exam- 
ple, cases where the kids come on 
business trips and thus have to have 
their expenses charged to a different 


account from mine. That sort of 
thing). 

Гуе used these programs since 
1977. Eventually some of my friends 
asked for copies. Then more. Then 1 
was asked to write up a little manual 
on how to use the programs, and 
while 1 was at it, why not include a 
brief treatise оп what accounting is 
for and. ... 

lt was getting out of hand, and one 
night over the slivovitz, Barry Work- 
man got at me with an offer to pub- 
lish the programs. "After all," he 
said, "they really are the best ac- 
counting programs you know of, 
aren't they?" 

"No. Just the best for the kind of 
small business I operate. [ don't know 
how good they'd be for an outfit that 
has lots of accounts receivable and 
accounts payable, or a big payroll." 

"Т use your accounting programs," 
Barry pointed out. "And so do a 
number of your friends. Consulting 
engineers and a couple of freelance 
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salespeople use it; you know, your 
programs produce standard ASCII 
files that can be manipulated to be the 
input to much more complicated 
routines if anyone wants more 
massaging than your stuff gives 
them.” 

And so forth. So eventually | 
agreed, and now I'm in the embar- 
rassing position of reviewing my own 
software. All I can say on that score is 
that 1 do use the programs; they do 
work for my kind of small business. 
They are not heavy on accounts 
receivable and accounts payable; 
they're far more useful for recording 
expenses and income in complex 
ways Пап they are for controlling 
monthly billings. (Writers don't have 
monthly billings.) Given those limits, 
they are pretty good. They do make 
books that you can read and that 
your accountant will recognize. They 
preserve the audit trail, and they let 
you have as complex —or as simple— 
a chart of accounts as you like. 

My mad friend tells me that my lit- 
tle treatise on why one keeps books in 
the first place is the only thing on that 
subject he's been able ю make sense 
of; but do recall that he's quite mad. 


Use dBASE II Instead? 

| described my accounting package 
to George Tate of Ashton-Tate, the 
outfit that distributes dBASE II and 
WRITE, and he recommended that I 
throw it away and build an account- 
ing system out of dBASE П. I haven't 
done that and l'm not likely to, but 
Г] have to confess that I see his point. 
Every time I play with dBASE II I find 
something else to like about it; unlike 
some programs, this one wears well, 
and | think you really could construct 
a pretty good accounting system from 
it. In fact, I know you can because 
I've seen some of them in operation. 

I also have Quickscreen, a "screen 
builder" program designed for use 
with dBASE II and Microsoft BASIC. 
1 like Quickscreen. 1 asked George 
Tate about it, and he told me a 
number of his programmers like to 
use it when they're doing programs in 
dBASE II, which is a pretty powerful 
recommendation. Quickscreen lets 
you build up a form, such as a letter- 


head or a shipping label, or anything 
like that, which includes lines and 
permanent labels (such as "Bill To:" 
ог “***ТОТАГ.***") as well as 
variables. You then save the form on 
disk, and when you call it again, the 
form returns with values for the 
variables from a dBASE II file. It all 
looks very useful, and the manual 
seems reasonably clear. І confess I 
haven't done a lot of experimenting 
with Quickscreen, but people I 


respect use it with no trouble. 

Next time, more on new hardware, 
including, І hope, the ІВМ Personal 
Computer. м 


Software Reviewed 


Sorcim Corporation 
405 Aldo Ave., Dept. Al 
Santa Clara, CA 95050 


Supercalc CP/M 


Cornucopia Software 
POB 5028 


Walnut Creek, CA 94596 
| Microproof $169 
correcting option $60 


MicroPro International Corporation 
1299 Fourth St. 
San Rafael, CA 94901 


$195 


Spellstar (for Wordstar) Apple 


Microsoft Inc. 
10700 Northup Way 
Bellevue, WA 98004 


BASCOM compiler Гог BASIC-80 
CP/M and Apple 
TRS-80 Моде! 1 


$395 
$195 


Digital Research 
POB 579 
Pacific Grove, CA 93950 


CB80 compiler for CBASIC 


Workman & Associates 
112 Marion Ауе. 
Pasadena, CA 91106 


CBASIC Accounting 8-іпсһ $245 
for Non-Accountants — single-density 
CP/M disk 


Fox & Geller Associates Inc. 
POB 1053 
Teaneck, М] 07666 


Quickscreen for 

| FMS-80, dBASE Il, 
CBASIC, Microsott 
BASIC-80 


56K-byte — $149 


CP/M 


JOHN D. OWENS 


|o 
z 
m 
1 
Е 
o 
О 
ыз 
Fal 
ai 
wae 
т 
ыы 
= 
о 
a 
z 
E 
= 
E 
ü 
E 
ui 
| ша 
| = 
“{ 
о 
о 
V 
аз 
- 
ій 
ж 
=i 
= 
о 
а 
z 
= 
о 
=} 


A Message 
to our Subscribers 


From time to time we make 
the BYTE subscriber list 
available ta other companies 
who wish to send aur 
subscribers promotinnal 
material about their products. 
We take great care to screen 
these companies, choosing 
only thase who are reputable, 
and whase products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to aur subscribers. 


information of interest to 
them іп the mail. Used are 
Qur subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 


While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of апу 
subscriber who does not want 
to receive such promotional 
literature. Should уси wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03488. Thank you. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
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BABY BLUE: 780 card with 64K RAM lets you run 
CP/M® programs. RAM accessible by bot 280 and 8088. 
Fast, efficient, easy to install 

BABY BLUE with WORDSTAR and MAIL MERGE con- 


figured for IBM PC function keys. ............... $980. 
Free box 3M diskettes or head cleaner to first 100 orders for BABY BLUE. 


SEATTLE COMPUTER RAM FOR IBM PC 


192K RAM + BD 
256K RAM + BD 


Each RAM card has an R5232 serial port which uses IBM supplied software. 


WE EX PORT: Overseas Callers: TW X 710 588 2844, Phone 212 448-6298, 
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20,000 Programs 
Ғоғ Тһе ІБІМ 


b CPU PLUS 


| | | | | | a WV 
J FOR THE ІВМ PERSONAL COMPUTER 


XEDEX 


Are Now Available 
rsonci Comp 


INTRODUCING 
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Baby Blue CPU Plus is an accessory printed-circuit board for ткені bie ANLE Bi mamie" Ё deeem 


your ІВМ Personal Computer and special software on disk. | ed 1 ні € | AL uy 

As far as normal PC DOS operations are concerned, Baby T : Et 
Blue acts Just like any other normal, mild-mannered 64K 
byte random-access memory board. 

But when you invoke a CP/M-80* program, Baby Blue 
becomes a second computer within your computer, letting 
you run thousands (literally thousands) of programs written 
for the CP/M microcomputer operating system. 


CP/M, the first microcomputer operating system to | 
gain wide acceptance, has been around since 1975. Not only | 
has it played host to а lot of programs, but those programs  ' — — = 
are among the most useful, most sophisticated, most „= е 
thoroughly tested and debugged, most proven programs — ан 
ever written. More than 200,000 computers were field- ER 
testing those programs for you before the IBM Personal 
Computer even existed. 


The total CP/M library is immense. It includes the best 
efforts of thousands of professional and advanced-amateur 
programmers. There are time managers, spreadsheet 
manipulators and professional-office packages. Languages РЕ: 
— BASIC, of course, ALGOL, FORTRAN, С, Pascal, LISP, COBOL, = - 
PILOT, and FORTH, to name а few, Text editors, text Р | 
formatters, full-Dlown word processors, spelling checkers 
and indexers, Utilities that will massage problem files so 
(лас they Пе back and purr. Games, including chess, Reversi, 
Adventure and tournament-level Star Trek. Database | 
managers. Accounting packages that can run a million- 
dollar business... Just about anything you can imagine. 

The net result Is an integration of CP/M programs into 
the PC environment that's so smooth, so transparent that 
you won't need to know or care which operating system a 
program was originally written for. 


Special Baby Blue Features: 


№ 2808“ microprocessor running at 4.77 megahertz. 


B Additional 64K memory, fully available to PC DOS — looks 
just like the ІВМ БАК board to the system. 


B Will accept CP/M programs on any of several popular 
5%" soft-sectored diskette formats. \ 
E 63K of user Memory іс available for CP/M programs —7К e 
more than on any other popular machine. 


g Files can be shared — CP/M and PC DOS programs can be 
mixed In a menu-driven system with common data files. 


Ш IBM Personal Computer peripherals are supported — 
including keyboard, video boards, printer, Asynchronous 
Communications Adapter. 


. A Special option — 
ON LY & Baby Blue bundied 
| | with WordStar’ 
and Mail-Merge... $980 


For only $60 more than the cost of the ІВМ 64K Memory 
Board ($540) you get 64K of Memory PLUS an Interface to 
over 20,000 programs! 


For more information сай 


(21 2) 247-1 400 WordStar’ ES Б А Ды. дын Дит оғ UT € - 
or write XEDEX Corporation and Май-Мегде taris а mar croPro international Corporation. 
1345 Ave, of Americas, New York, N.Y. 10105 ara trademarks 01 28015 a trademark of Zilog, In 


, Inc. 
MicroPro International Baby Blue CPU Plus and Gaby Blue are trademarks of XEDEX Corporation. 
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Wordstar*, the popular CP/M 
word processor 1% among 
tnousands of programs that 
can now be run on the IBM 
PC wit^ Baby Blue. 


Plug-In Installation takes less 
than 5 minutes. 


Software Review 


PL/I for Microcomputers 


PL/I was originally developed by 
IBM as the language of choice for the 
360 computer series. Ás such, it was 
expected to replace FORTRAN, 
COBOL, ALGOL, and assembler 
language. The original PL/I was a 
huge language with more features 
than a hundred-blade Swiss Army 
knife, It was inconvenient because it 
required large chunks of expensive 
memory and considerable feats of 
recall on the part of programmers 
who were trying to remember its 
features. 

Several years ago, ANSI (Ameri- 
can National Standards Institute) 
issued PL/I standards for both a full 
and a subset language. The latter was 


At a Glance 

Мате: PL/--BO 

Туре 
High-leveHanguage system 

Manufacturer 
Digital Research 
POB 579 
Pacific Grove, CA 93950 

Price 
$500 (535 for documentation alone} 

Format 
Two 8-inch floppy disks (other formats 
available) 

System Requirements 
CP/M version 1.4 ог higher, MPM, 
8080.8085. ог 280 processor with 
48K bytes of memory and two B-inch 
disk drives jan 8086 version 5 also 
avaliable] 

| Documentation 

Language manual, operator's guide, ap- 
plications guide. and pocket reference 
guide. 

Audience 
Language enthusiasts, applications and 
system programmers 
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named the G subset and was intended 
for minicomputer use. [t preserved all 
of the really useful features of full 
PL/I but cut it down to a manageable 
size, Implementations are available 
for most of the popular minicom- 
puters and for any microcomputer 
that runs CP/M (version 1.4 or later) 
or MP/M, 

Digital Research's PL/I-80 imple- 
ments all of the level-G features ex- 
cept DEFINED, FLOAT DECIMAL, 
LIKE, ATANH, DATE, TIME, 
STRING, and VALID. DATE and 
TIME are operating system functions 
that are not supported by CP/M. 
FLOAT DECIMAL  (binary-coded 
decimal floating-point arithmetic and 
data storage) is seldom used; FLOAT 
BINARY (which is supported) is used 
instead. 

The linkage editor (LINK-80), 
which is included, supports overlays, 
indexed libraries, and Microsoft .REL 
files, This means that subroutines 
compiled under Microsoft FOR- 
TRAN, COBOL, and BASIC can be 
used by PL/I programs. (I can only 
vouch for the FORTRAN features 
because І don't have the other two 
compilers.) А version of the Digital 
Research MAC macro assembler 
(called RMAC), which produces 
relocatable code, is included; thus 
assembler subroutines can also be 
used. Assembler source libraries to 
access all CP/M and MP/M system 
features are included, as is an entire 
disk of sample programs. А .SYM file 
is generated, so Digital Research's 


SID (a symbolic debugger) can be 
used for debugging with symbolic 
constants, 


Performance 

As a combined scientific, business, 
and system programming language, 
PL/I isn't as elegant as Pascal or as 
easy to use as BASIC, It does provide 
most of the facilities of FORTRAN, 
COBOL, ALGOL (Pascal, BASIC, 
and assembler language in a form that 
encourages structured programming. 
Generally, programs written in PL/I 
are much more understandable than 
those written in BASIC, FORTRAN, 
COBOL, or assembler language (see 
listing 1). PL/I is not as clear as 
Pascal but it has much better 
facilities for file management and 
system programming. lts primary ad- 
vantage as a programming tool is that 
you can do al! of your programming 
in one language. 

This advantage is especially ap- 
parent to those of us who use several 
different computers. I can write a 
single program in PL/I and run it on 
my 280 at home or on the Amdahl, 
Honeywell, or IBM Series/1 at work. 
My wife can write programs at home 
and run them on the IBM 370 
О5/У52 system at work. Any of 
these programs can also be run on an 
8086, a PDP-11, and a NOVA, 
among others. The only other 
languages that allow such transport- 
ability are FORTRAN and COBOL. 
I'm allergic to COBOL, and although 
FORTRAN is my native computer 
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MetaCard will turn your Apple 1] 
rsonal computer into tomorrow's 
igh performance machine. It triples 

the memory of your Apple, and ат 
the same time, greatly increases the 
processing speed with an Intel 8088 
16-bit microprocessor. The future for 
your Apple 15 built into MetaCard. 


Enough Memory to get the Job Done 
MetaCard has up to 128K bytes of 


onboard memory with parity. Adding 


Intel 3088 
Add-on Memory 


Ape бөз 


MetaCard to your Apple's existin 
64K bytes of memory gives you three 
times the capacity, and opens the 


MetaCard 


-i | 
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door to applications never before 
possible on your system. 
Faster Processing Speeds 
Speed is just as important as memory. 
MetaCard в designed to handle all 
computing tasks at greatly increased 
ds. The Intel 8088 operates at the 
i sMhz, running most applications 
at least 4 times faster than thc Apple's 
iMhz 6502. And MetaCard gives you 
multiprocessing capabilities, allowing 
both the 8088 and 6502 to run simul- 
taneously at full speed. Increased 
processing ‚ interprocessor 
Interrupts and a real-time clock 
enable your Apple to perform like the 
machine you want. 
Compatibility and Reliabili 
Compátibiliry has been designed into 
MetaCard. Metamorphic’s processor 
card runs CP/M-86, which 15 included 
with the card at no extra cost. And 
Metamorphic offers UCSD Pascal 
4.0 and the operating system for the 
[B M Personal Computer as 
options. Full parity checking, 


wcr-up diagnostics and a 48 hour 
urn-in will insure thc reliable 
үе ар: of vour 
etaCard. 


| Find Out More 
| Not everyone needs 


greater memory and 
speed, If you’re one 
of those who does, 
MetaCard is for 
| you. At an 
introductory price 
of $980 for the 64K 
configuration, it's 
not the least expensive addition you 
сап make to your system, but high 
performance products never are. Call 
us today and find out what 
Metamorphic Systems has in mind 
for your Apple's future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., РО. Box 1541, Boulder, 
Colorado 80306, (303) 499-6502. 
кесі &o a 1 product of intel Corporition. 
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Listing I: The HY POCY program. This sample program shows the easily understood 
structure of a PL/I program. The program will draw the curves traced by п point on 
a circle while that circle is rolling internally on the circumference of another circle. 


hypocy: 
prec options(main); 
/* Plots hypocycloid onto Місгосһгота АВ */ 
/* graphics board using raster addresses which*/ 
/* is set up as ср/т punch device, %/ 
/* polypx and Initgr are separately compiled (assembled) */ 
/* routines to send groups of dot cnordinates and */ 
/* to initialize the graphics hardware respectively */ 
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dcl initgr entry, 
polypx entry (fixed, (9:255) fixed,(80:255) fixed); 
Ясі 
(x,y,theta,templ,temp2,temp3) £1oat, 
(sines(3: 255) ,cosines(A:255)) Float, 
(1,.1x(8:255),i1y (0:255] , count) fixed; 
dcl 


forty 


€ixed initial(40), 


one hundred fixed ічісіа1 (100), 
seventy five fixed inltial(751; 


call initgr: 
count=255; 
circle: 

do i#8 to count; 
temp3zfloat(i'; 
thetaxztemp3/48; 
sines(ij=sin{theta); 
sosines(i)=cos (theta); 


хасовілез(і) зеуелеу fivetone hundred; 
yssines(l)*seventy fivetone_hundred; 


ix(i)lsfixedíx]; 
iy(i)eflixed(y!; 

end circle; 

call polypx{zount,ix,iy); 

hypo: 

fo 1-8 to count; 
Ltempisfloat(íi); 
templ=cosines{i); 
temp2=sines (1); 


x=templ*templ*templ*seventy five*one hundred; 
yetemp2*remp?*temp2*seventy Fivetone hundred; 


ixti)sfixed (х); 

Ту 1] ғ“Ғіхей(у); 
end hypo; 
call polypxícount,ix,iy):; 
send hypocy; 


language, it's not suitable for non- 
numeric or data-intensive program- 
ming. 

So much for why you should use 
PL/l. How well does it work? Table 1 
compares run times (in seconds on a 
2-MHz Z80) for PL/1-80, Microsoft 
FORTRAN, and XBASIC (TDL/ 
Xitan Extended Disk BASIC). The 
test programs were basically textbook 
examples, iterated enough times to 
make timing feasible, XBASIC is in- 
cluded to show how an interpreter 
compared with the compilers. 

One hidden "gotcha" showed up in 
the tests. PL/Iinterprets numeric con- 
stants as fixed decimals and converts 
them to fixed binary-coded decimals 
each time arithmetic operations 
involving the latter are performed. 
Thus, using constants (rather than 
variables which have been set to a 
desired value) will increase the dura- 


Боп of execution by as many as fifty 
times. 

In practice, the only time slow run 
speeds have presented a problem with 
PL/I has been during interactive 
video graphics. Otherwise, a floppy- 
disk-based system is usually so badly 
disk-bound that the efficiency of the 
code produced by the compiler 
doesn't matter much. This character- 
istic is slightly irritating because both 
the compiler and the linker make 
heavy use of the disks; consequently, 
long programs can take more than 
five minutes to compile or link. А 
hard disk would presumably help 
this. Even so, PL/I-80 and Link-80 
work faster with floppy disks than 
their ІВМ Series/1 equivalents do 
with hard disks. They have fewer 
bugs too. 

Version 1.3 of PL/I-80 appears 
bug-free; at least | haven't found any. 


Seldom is your first solution to а prob- 
lem the only one, or the one that's 
necessarily best to use. 

That's why our VisiCalc? pro- 
gram is *] in the business: the most 
widely-used business programever 
for the personal computer. 

It's a powerful "electronic work- 
sheet" that takes the work out of 
working with numbers. Whether you 
are working with investments, cash 
flow, inventory, estimates, budgets, 
plans—nearly anything numerical, 
the VisiCalc program will help you 
work better, smarter, faster. 

In just seconds, the VisiCalc pro- 
gram can calculate and display the 
answers to involved problems you 
could have spent hours doing by hand. 

Its speed and versatility makes it 
easy for you to explore more alterna- 
tives. You can ask "What if?" .. . just 
change any number in your problem 
andinstantly, the VisiCalc program 
recalculates all the numbers and 
displays the new results. So you can 
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readily analyze the impact of decisions 
before you make them. 

While the VisiCalc program does 
а lot by itself, it can do even more for 
you when used with the other Visi" 
programs. That's because they're all 
inter-related, just like your needs and 
tasks, to give you a fully integrated 
solution. For example, automatically 
bring in data stored in our VisiFile™ 
program—such as customer or 
inventory information— 
for calculation and 
analysis with your 
VisiCalc program. 4 

In addition, 
our series 
includes the 
Visi Trend/Plot;" 
VisiSchedule;" 
VisiDex;" 
Visilerm;" | 
VisiPlot;"and , 
Desktop/ 
PLAN" 
programs. 


Ask your retail computer store 
salesperson for a demonstration of the 
VisiCalc program. Discover how easy 
it is to take the work out of working 
with numbers. 


VISICALC FROM 
VISICORP” 


PERSONAL SOFTWARE” 


10,000 iterations 

10,000 fixed-point 
additions 

10,000 fixed-point 
multiplications 

10,000 floating-point 
additions 

10,000 floating-point 
multiplications 

40,000 dummy 
subroutine calls 

10,000 casine 
calculations 


0.6 
35.0 


FORTRAN 


0.3 
0.5 


XBASIC 


20.8 
NS 


0.5 NS 
8.4 48 

14.8 97 
0.6 42 


230 63 


ТаМе1: The results, іп seconds, comparing various languages performance of stan- 
dard functions on a TDL/Xitan S-I00 system with the Z80 running at 2 MHz. The 
languages were Digital Research's PL/I-80, Microsoft FORTRAN, and XBASIC 
(TDL/Xitan Extended Disk BASIC). (NS indicates function not supported.) 


Earlier versions had problems that 
were quickly remedied. Version 1.1 (a 
major upgrade) was sent out free of 
charge on disk. Version 1.2 was 
distributed in the form of a free patch 
sheet. Version 1.3 (with more 
upgrades) was available For $25 on 
disk to owners of the earlier versions. 


SAVE 55 


Conclusions 

The current version of PL/I-80 
provides a nearly full ANSI level-G 
system with excellent facilities for 
linking and overlays. The file format 
is compatible with Microsoft com- 
pilers and thus allows use of existing 
program апа subroutine libraries 


DISCOUNT PRICES 


with PL/I. Full access to CP/M and 
MP/M facilities is also provided. 

PL/I is a more powerful language 
than FORTRAN, COBOL, Pascal, or 
BASIC, This implementation allows 
access to all commonly used features 
of PL/I. it's intended to facilitate both 
applications and systems program- 
ming. The current version for 
microcomputers is remarkably bug- 
free and is source-compatible with the 
dialects used on many mini- and 
mainframe computers. Thus, users 
can take advantage of existing soft- 
ware or develop software for larger 
machines on CP/M-based systems. 
The existence of an 8086 version pro- 
mises continued compatibility with 
more powerful hardware. 

Support from Digita! Research is 
excellent. The only difficulty 
commercial users will encounter is the 
necessity of licensing use of the run- 
time library in third-party software 
products. This is offset by Digital 
Research's assistance program for 
OEM customers. № 
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@ орге computer Ж ay 
ATARI NorthStar PRINTERS 
— ЕР5ОМ 
= . MX-70 299.00 
"ез, MX-BO 469 00 
Жа- мх-в0 F/T 569.00 
GRAF TRAX 90.00 
INTERFACE (APPLE) 75.00 
CABLE {APPLE} 22.50 
APPLE COMPUTER ов 
CET EP а ои 
Р 800 15K 699.00 PRISM 1795.00 
PRICES. 410 Recorder 89.00 ADV-2Q-64K 315000 | мес 
810 Disk 44900 | ADV-10-64K-HD-5 | 519500 | 351035СР5 1995.00 
RAM MEMORY 822 Printer 359.00 : 7710 55СРА 2650.00 
FOR TRS-80, APPLE ti 825 Printer 77900 8023A 599.00 
16K SET 4116's (200NS) 2495 | 830 Modem 159 00 
850 Interface Module 179 00 OKIDATA 
General Information: CXB53 RAM 89.00 ІЛЕ я c n 
We carry a large selection of CX70 Light Pen 64.00 | 
hardware and sottware by other | CX3Dfaddie 1800 | Linz.2Q-cak 2795 00 MICR МЕ ее 00 
companies. Send Юг our CX40 Joystick 18.00 fae L 12450 
We are ап authorized repair VERBATIM DISKETTES ib ud 6295.00 | STARWRITER 25CPS 159500 
center for APPLE, ATARI, Box of 105%" 2950 | SMBHARD DISK 235000 | STARWRITER 45CPS 2195.00 
Box of 10 8" 39.50 | 18MBHARDDISK 4195.00 | FORMS TRACTOR 275 00 


NORTH STAR, ANO EPSON. 
| PRICES SUBJECT TO CHANGE WITHOLIT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 


FREDERICK TO ORDER CALL: 
COMPUTER (301) 694-8884 PM ANDAT. $30 АМ 5.00 PM 


PRODUCTS, INC. 5726 iNDUSTRY LANE FREDERICK, MD. 21701 J 


Store Hours: 
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Introducing 


THE TEC-86 SERIES OF 16 BIT MICROCOMPUTER SYSTEMS 


ТЕС-86 — COMPLETE 16 BIT 8086 MICROCOMPUTER SYSTEM — $4390 


© € Two R5232 Serial Ports 
dp da ch DD Floppy Disk © Baud Rotes from 50 to 19200 Baud 
Drives (1.2 MB Totol) @ Independent Baud Rate for each Serial Port 
e ROM Boot for MP/M-86m e 24 Porollel 1/0 lines (Three 8 Bit Ports) 
ө 64K Bytes of Memory @ Attractive Industrial Quality Enclosure 
ә Vectored Interrupts 
ө 16 Bit 8086 CPU TEC-86M4 — $7595. 
Ө Heavy Duty Power Supply f 
e IEEE 696 5-100 FOUR USER TEC-86 SYSTEM 


WITH !/; MEGABYTE OF MEMORY 


TEC-86W — $10990. ORE YEAR TEC-86MAW — $12990. 
TEC-86 SYSTEM WITH WINCHESTER WARRANTY FOUR USER TEC-86 SYSTEM WITH Y2 MEGABYTE OF MEMORY 
31 MegoBYTE HARD DISK AND 31 MegaBYTE WINCHESTER HARD DISK 


TEC-86 OPTIONS 


Double sided double density floppy disks (2.4 MB total) 
31 Megabyte Winchester Hard Disk 

Attractive Wood Grain Desk Top Enclosure 

Rock Mounted enclosure 

Alphanumeric terminals (80 chars x 24 lines) 

Matrix, correspondence quality, letter quality, and 


e CP/M-86m Single User Operating System 

e MP/M-8ém Multi-User Operating system 
Concurrent File Access File Password Protection 
File Time and Date Stamping Print Spooling 

e Additional Memory, 64K and 256K byte increments 
up to о system total of one full Megabyte 


@ Languages graphics printers 
BASIC-Bé, FORTRAN-B&w PASCAL-8érm, 
CBASIC/86&», PASCAL/MBóm, FORTH, 
CIS-COBOL and other High Level Languages 


ANALOG TO DIGITAL DIGITAL TO ANALOG 


DATA ACQUISITION AND CONTROL BOARDS AND SYSTEMS 


APPLE A/D $695 DIGITAL TO ANALOG $100 A/D $765 
w/Timer-Counter CONVERTERS Analog to Digital Converter 
ANALOG TO DIGITAL Converter wilh 12 Bit Resolution with Timer/Counter 
Timer/ Counter 3 Microsecond Conversion 12 Bit Accuracy, 16 Channels, 
12 Bit Accuracy, 16 Chonnels, 30 KHz Jumper Selectable Outputs 30 KHz Conversion, Five 
Conversion, Three programmabie +2.5V, £5V, -E10V, 010 Programmable Timer/Cownters for: 
Timer /Counters to: +5V, O to +10V Time of Day 
Trigger Conversions Each operates independently Triggering Conversions 
Count Conversions Each DAC holds previous value Counting Conversions 
Count External Signals until an entire new word Counting External Signals 
Count Bus Clock is presented to it Interrupting the CPU 
Options: Programmable Gain; 14, 16 Bit Fully assembled ond tested Options: Programmoble Gain; 
Асалосу; 40, 100, or 125 KHz; Expansion 14, 16 Bit Accuracy; 
to 256 Chonnels 40, 100, 125 KHz Conversion; 


Expansion to 256 Chonnels 


OTHER FINE 5100 ond APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy, 30, 40, 100, 125 KHz Conversion rates, 16 to 256 Chonnels, progrommoble 
goin, timer/counters}. DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 micrasecond conversion rote). 8086 CPU Board, 1/0 Boards 
64K/256K Memory Boords, Reol-time Video Digilizer ond ODisploy. Complete Systems ako available for Doto Acquisition, Video 
Digitizotion, and General Purpose Applicatians. Circle 409 on inquiry card. 
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED TECMAR, INC. 


23600 Mercantile Rd. е Cleveland, OH 44122 (216) 464-7410 


Hardware Review 


Apple II 80-Column 
Video Boards 


Five Popular Units 


John E. Howland 
Vanguard Systems Corporation 
6901 Blanco Rd. 

San Antonio, TX 78216 


The Apple II computer's video-display section was de- 
signed with an ordinary television set in mind. This de- 
sign choice limited the Apple's screen to 40 characters per 
line because of the limited resolution of ordinary color 
television sets. Of course, this arrangement allowed 
Apple II users the option of using their home television 
set, rather than requiring them to purchase a more expen- 
sive video monitor or terminal. However, as the popular- 
ity of the Apple Il grew, software developers began to 
write programs that made applications such as account- 
ing and word processing possible. These applications 
often require a professional-quality 80-character-per-line 
display. It's not surprising, then, that several enterprising 
manufacturers have developed Apple I] interface cards to 
provide the more or less standard 24 lines of 80 uppercase 
and lowercase characters. (See photo 1, page 256.) I have 
reviewed five popular interface cards, Omnivision, Full- 
View 80, Smarterm, Sup'R'Terminal, and Videoterm, 
and this article surveys their characteristics and compares 
their Features. 

All the 80-column boards use a large-scale integration 
(151) device, either Motorola's 6845 or Synertek's 6545, 
as the "heart" of the display circuitry. Because of this, 
you might think that the boards would be very similar, 
but each has different features, and they are not entirely 
compatible with one another or with the standard Apple 
ll software. Yet they do have features in common: all 
generate uppercase and lowercase characters and require 
a good-quality black-and-white monitor (not a black- 
and-white or color television set) for best results. (See the 
text box "A Fast Scan of Video Monitors," page 254.) 
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Accessing the Boards 

All the boards are accessed by using the standard 
Apple II conventions for getting at peripheral devices. 
For example, the familiar PRén instruction, where n is the 
slot number of the peripheral device, can be used to ac- 
tivate the video boards. The Apple Il permits only one 
peripheral device to be active at a time, so this can pose 
some difficulties if the board is intended to be used simul- 
taneously with a modem (or serial interface, etc.). 
Another important consideration is that each board inter- 
prets certain control characters as commands to perform 
special functions. These control characters usually can- 
not be used by programs for other purposes, Moreover, 
Integer BASIC does not have the CHR$ function required 
to generate the control characters. 

Characters are formed on the video display as a matrix 
of dots within a field of fixed size, (See photo 2, page 
257.) Common character sizes are 5 by 7 or 7 by 9 dots. 
As an example, a character may be formed from a table 
of dots having 5 columns and 7 rows, within a field of 6 
columns and 13 rows, The unused rows and columns іп 
the field provide the spacing between characters on a line 
and between lines of characters. The lowercase characters 
в, |, р, а, and y are generally easier to read when they are 
allowed to extend down into the lower rows. 

Usually, 7 by 9 dot characters can be made to have a 
more pleasing appearance than 5 by 7 dot characters, due 
to the higher resolution; however, this may not be ap- 
parent unless a higher-bandwidth monitor is used. I sug- 
gest that you test the video board with the monitor you 
intend to use to ensure acceptable character appearance. 


The HiNet Local Area Network 


Because man was not meant to work alone 


HiNet is the best way yet to 
get everybody in your com- 
pany working together. 

A HiNet desktop work station 
puts each person in touch 
with what everybody else in 
the office is doing — for little 
more than the cost of a good 
typewriter. 


“HiNet takes the time 
out of sharing?" 
Put an end to | 
big-computer 
backlogs and 
share data with 
different departments 
— or access abundant cen- 
tral files — instantly. You get 
maximum computing use 
from your own station or any 
other station on the network. 
Апа you can print on any 
one of the network's shared 
printers. There's no need to 
leave your desk or wait for 
someone else to assist you! 


No growing pains. 
Period. 


Неге, at last, is a system you $$ 
can't outgrow. With HiNet you 


can start as small as just two 
work stations. Add up to 30 
stations anywhere you want 
within your building. And 
since each low-cost station is 
а complete computer – not 
just a terminal- additional 
stations don't tax the system. 
They add to its capability. 


security and system integrity. 
So advanced, yet HiNet can 
use virtually any CP/M® appli- 
cations software program in 


Тре friendliest system 
ever. 


HiNet is so compatible that 
you can enjoy this advanced 


network technology and the world. 
continue to use terminals, So simple you can plan 
printers or it yourself. 


Let HiNet demonstrate itself 
on paper before you 


H 
2224 


2 ҮС buy with the Local 
Ko Area Network 
Planning Kit. 


The Kit will 

show you how 

2^ tolay out a net- 

7 work according to 

; your office floor plan. 
It's easy and it's free! 

Send for it. See how a local 
area network can help you 
accomplish more- and share 
information — more easily and 


other peripherals you may efficiently than ever before. 


already have. 

HiNet is hardware and 
software — a complete local 
area network. Advanced 
systems’ utilities pr»vide 


NEN 
Digital Microsystems 


NOW WII H THOUSANDS OF 


l 

| 
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a 


Corporate Offices: 1840 Embarcadero, Oakland, CA 94606 (415) 532-3686 TWX 910-366-7310 я 
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HINET ІЗ COMPLETE HARDWARE AND SOFTWARE LOCAL AREA NETWORK TECHNOLOGY. 


HiNet utilizes B or 16 bit processors іп 
telecommunications; real time 


р 
international support and comprehensive training. Specially dedicated stations: ite 


board or Multibus'"* conliguratians; advanced memory management and data storage: high-speed local network data and 
back-up capabilities; multi-level data ассзаур і ; end- ics and automatic error correction routines; 
1 telex oc store & forward, and graphics. For a catalog and complete specifications 


CP/M is a registered trademark ol Digita! Research. Multibus is a trademark оё Intel Corporation. 


Circle 141 on inquiry card. 


‚ CRT'S- PRINTERS - TELEPRINTERS « 


MICROMAIL OFFERS 


THE LOWEST PRICES 
AND PERSONAL SERVICE. 


LIMITED STOCK 


я $499.00 


CALL FOR PRICE! TEC 511 CRT 


ЖМЕМ Ж | KSAVE* 


TELEVIDEO 


910 ............ $569.00 
912 .............. $689.00 


DEC LA 100 


DUAL MODE 


920.............. $725.00 
950.............. $939.00 
925 ..... NEW! ..... CALL 


(includes upper/iower case option) 


$1499.00 


(includes u/i case forms 
control & Compressed print) 


LETTER QUALITY PRINTERS 


е 7700 SERIES 
ғ 3500 SERIES 


CALL FOR OUR 
LOW PRICES 


• SPRINT 9/45 
$1849.00 


* SPRINT 9/35 
CALL FOR PRICE 


. 630 RO 


| $1949.00 
‚ 630 KSR... CALL 
‚ 620....... CALL 


"PORTABLES SPECIAL" 
$1399.00 


* NEW 3M WHISPER WRITER 
CALL FOR PRICE! 


ICALL TOLL FREE (800) 854-6028 1 [ 


Б umm mme шын шив са инин иын ыш DL GENE жз шин шый 0 ашын сита ыз ПЕЙ 


То Order: Send check to MICROMAIL. РО Box 3297. Santa Ana. СА 92703 Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. COD requireso 15% deposit Handling: Add 3% 
осор. or credit card orders Add 5% to 15% depositonC/Cand balance COD. NOTE Handling cages 
are waived on ordem pre-paid in advance by check Shipping: We ship FREIGHT COLLECT via UP 
Motor соқи Аш ond Express delivery is Gvattable Prices "sublect io change without notice. 


МЕ SELL INTERNATIONALLY | 


Р.О. Вох 3297 

Santa Ana, СА 92703 
Phone: 714/731-4338 
TWX: 910 595 1146 


СПИСАНИЯ а 
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Circle 278 on inquiry card. 


A Fast Scan 
of Video Monitors 


The video image produced by the 
Apple П and many other personal 
computers is called а raster-scan 
display. The image is made up of 
several hundred horizontal lines of 
several hundred tiny dots. In a nor- 
mal television picture, there usually 
are 262 lines per frame and fewer 
than 200 dots per line, This allows 
fewer than 40 characters per line, 
with a 5 by 7 dot matrix. Lines of 
dots are displayed at the rate of | 
15,750 lines per second, so the 
video bandwidth would be 200 
times 15,750 Hz, or about 3 MHz. 


Try a test 
run before 
you buy 


en Á Е сс 
То display a line of 80 characters т 
a 7 by 9 dot-matrix format would 
require about 800 dots per line 
and a video bandwidth of 12 MHz 
(18 MHz is not uncommon in ex- 
pensive units). 

Some of the video boards in this 
review generate acceptable images 
only on monitors. This means that 
buying an 80-column board may 
also necessitate the purchase of a 
monitor, unless you already have 
one with enough resolution and 
bandwidth. Monitors are available 
through most computer dealers, but 
stick to name brands such as 
Hitachi, Amdek (formerly known 
as Leedex), Motorola, NEC Home 
Electronics, Panasonic, Zenith, etc. 

If you have a monitor but are un- 
sure of its suitability for use with 
the board you have selected, try a 
test run in a dealers showroom 
before you buy. Keep in mind that 
some of these 80-column boards use 
more of the video field, so the 
height and width controls may need 
to be adjusted. 


"Okay, which entry-levei, single- 
user microcomputershould Town?" 
The BOS M System. 

"Which multi-user system should 

| own?" 

The BOS M System. 

"Il I want a larger system with the 
ultimate in performance and 
capacity, what should I own?" 

The BOSM System Multiprocessor. 
"How much more does it cost to 
owna single-user get-up and 
upgrade it, than to start with а 
larger system?" 

Not a penny more. 

“Сап і have diskette, tape, and 


large rigid disk storage?" 
Yes. 
Dealer and OEM 
Inquiries Welco 


"How about really good accounting 
зоЙ_маге?" 

Тһе MBSI* package (GL, AR, АР, 
PR, OE/INV, Sales Analysis — all 
in Cobol) is probably the best 
available on any system...this is 
one you have to see to believe. 
"How about Word Processing?” 
WordStarty, and others. 

"Can I run all the other software 
Гуе seen?” 

Yes, if it's CP/M*** compatible, 


almost certainly! 


"Will I have to change the 


operating system when I SEPTA 
No, with BOS/TURBODOS** 
just upgrade it. 


ISIICS 


28: 5 East Platte Avenue 


"Well, this is important... will 
eripe be available when I need 
it > 

Yes, with a large dealer network, 
strategically placed maintenance 
depots, and fast factory repair 
turn-around. 

"Sounds great! But isn't it too good 
to be true?" 

No...and it's not even expensive! 
So, why take a chance with 
somebody else? 


"Okay, how сап I get one?" 
Contact your dealer, systems 
house, or consultant — or call us 
toll-free! 


Operating Systems, Inc. 


Colorado Springs, Colorado 80909 


In Colorado Call: 


(303) 634-1541 


== Toll Free Number: 1-800-525-3898 
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TELEX 45-0647 BOS CSP 


APPLICABLE INDUSTRY STANDARDS: 5-100 [EER 696 * AS 232, HDLC, SDLC, Async, Sync * СР/М"“" TURBODOS"""* е 8" soli sectored diskettes® ANSI X3/BS/15 Tape Cartridge 


*Micto BusinessSottware, Inc. * ""Trademark of Micropro Int. Corp., Бас Ralael, СА * " "Registered Trademark of Digital Rewsarch © ****Boltware 2000, Inc. 


Photo I: Five 80-column video-interface boards for the Apple П computer. The photos are Full-View 80 (1а), Omnivision (1), 
Smarterm (1c), бир R'Terminal (1d), and Videoterm (le). Features var y, but most users will need a video monitor to appreciate the 


full quality of the displays produced. 
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АЛ the boards store the character-dot tables in a read- 
only memory (ROM). Full-View 80, Sup'R'Terminal, and 
Videoterm allow an alternate character set to be selected 
from another ROM or from programmable memory. The 
alternate character set can be used for foreign languages 
or for special graphics characters, This is an important 
feature when special character fonts are needed for word 
processing or a programming language such as APL. 


Compatibility 
In selecting a video board, software compatibility must 
be considered, particularly if you plan to use the board 
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1d 


with off-the-shelf software packages. Many word-pro- 
cessing packages are customized for specific 80-column 
boards. [f you are already using a particular word proces- 
sor, you may want to be sure that a version of that pro- 
gram is available for the video board you intend to use. 
Most dealers can demonstrate the operation of programs 
with the video board. If a dealer is reluctant to demon- 
strate a particular program running with a given video 
board, beware; there may be a problem with that com- 
bination. 

Program-compatibility problems are usually the result 
of two conditions: difference in display size and dif- 
ference in control functions. For example, HOME, VTAB 
(vertical tab), and INVERSE (black on white) commands 
are not supported by all the boards. None of the boards 
reviewed here supports the Flash Mode of the standard 
Apple II video display. All offer some support for Pascal. 

When the system is initially loaded, the Pascal-lan- 
guage system examines interface-slot 3 for a peripheral 
card. If an interface card is present, the Pascal system at- 
tempts to use that interface as its conscle device. The 
video boards, therefore, must be placed in slot 3 to be 
used with Pascal. АП the boards support the Z80-based 
Microsoft Softcard and Digital Research's CP/M. Again, 
the board must be in slot 3 to be used. 
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Photo 2: Sample video displays of the five 80-column video-interface boards. Photos 2a through 2e correspond to the 80-column 


boards in photo 1. 


FULL-VIEN 80 


I*H2U Od, - 7812345678915 (22? 
dABCDEFGHI JKLMNOPORSTUVIAYZIN1^. 
'abcdefghi jk Imopqrstuvexyzti) "ll 


OMNIVISION 


826" (ә), 701234567891; (02? 
BPBCDEFGHI JKLMNOPORSTUUMAVZL N^. 
*abcdefghi jklanopqrstuvexyz( 14 


When you shop for a video board, you must consider 
two areas of hardware compatiblity. The first is how the 
video signal fed to the monitor is switched between the 
video board and the Apple Il's normal display output. 
The second is how uppercase and lowercase characters 
are entered from the keyboard, 

Full-View 80, Smarterm, and Videoterm support either 
a manual video-signal switch or a software video-signal 
switch. The software switch, however, requires modifica- 
tion of the existing software because the BASIC com- 
mands TEXT, GR, and HGR аге not compatible with it. 
А similar problem is encountered with the Pascal Turtle- 
graphics unit. The boards can, of course, be used with 
two video displays. If this is done, both monitors can 
display information at the same time. If color graphics or 
simultaneous high-resolution graphics and 24 by 80 text 
displays are desired, then two monitors must be used, 
and video switching is not a problem. 

The Apple I] keyboard is a teletypewriter-compatible 
keyboard, but it does not generate all of the American 
Standard Code for Information Interchange (ASCII) 
character codes. іп particular, the lowercase alphabetic 
characters and certain special characters, such as {, }, 
апа |, cannot be generated. The video boards use а con- 
trol character, such as ESC А (two keystrokes, the 


WE 


SUP R TERRY RAL 


ditt (+, - ЗЕ: К} 
PRECOEE CHI FKL MOORE TUVMXYZE NIA. 
(ке (ohi jkhwnoparstuvexuz (1) 


КК 
VIBEOTERH 


EE ЕНІ ТЕЛА ТЕУ Нн. 
BARCDEFSHIJEUROPORSTUVKYZ И 
Зейн klanopqrstuvwxyz{i3"§ 


ESCAPE key followed by ап А key) ог CTRL-A (опе 
keystroke, CONTROL-A), to indicate that the subse- 
quent character is uppercase. Two consecutive control 
characters toggle the keyboard into a shift-lock mode. 
Such conventions for shifting usually make those con- 
trol characters unavailable for use by a program. All five 
boards support a hardware modification to the Apple Ii 
computer (which invalidates the warranty) that involves 
connecting the shift-key switch and the game-paddle con- 
nector, ріп 4. When this modification is performed, the 
shift key can be used as with a standard typewriter. 
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MICROPROCESSOR 
DEVELOPMENT WORKSHOPS 


TE 


Ina 5-day workshop you ilfoflow a microprocessor application 
гот soltware development Ihrough PROM programming on the Tek- 
tronix 8550 Microcomputer Development Lab 

lf you work with edilors and assemblers or compilers on а 
minicomputer or mainirame compuler. or you've used a development 
system lor microcompulers. youre already quabfied to fearn how the 
8550 MDL supporis the design process. 

For schedules and class registration for Ihe Development System 
in Ihe Design Process Workshop in your area. call Customer Training 
collect at (503) 642-B951 


Whar Meter Beye айын» Lana 


Tektronix 
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At a Glance 


Name 
Omnivision 


Use 
BO-column video-display interface for the Apple 1 or Apple Il Plus 


Manufacturer 

The Computer Stop 
16919 Hawthorne Blvd. 
Lawndale. СА 90260 
(213) 371-4010 


Price 
$295 


Features 
Character appearance: 5 by 7 dot matrix: inverse video: character 
generator in programmable memory 


Software 

Software on disk, compatible with Integer and Applesott BASIC. 
Apple Pascal, and the Microsoft Softcard; Appie cursor editing; 
supports Pascal type-ahead bulfer 


Hardware 
Motorola 6845 LSI circuit; light-pen inpur port; consumes 3 watts 


Omnivision 

Computer Stop's Omnivision supersedes an earlier 
board known as Doublevision. The Omnivision board is, 
however, completely software compatible with the 
Doublevision. Omnivision is an 80-character video-dis- 
play board and the only board reviewed here that does 
not have its software in ROM, The software drivers are 
supplied on 5%-inch floppy disks, one for the standard 
Apple disk operating system (DOS) and the other for the 
Pascal-language system. (The Pascal language driver is 
provided for an additional $25.) This means that a disk- 
based computer is required for use of Omnivision. 
Because the software is loaded into user-programmable 
memory, rather than ROM, it can be changed easily. 

Omnivision supports a lowercase mode in which the 
ESC key is used to indicate that the next character is 
capitalized. The sequence ESC ESC enters the shift-lock 
mode. А hardware shift-key modification, where a wire 
is soldered to the Apple Is shift key at one end and at- 
tached to the Omnivision card at the other, is supported. 
Іп addition, Omnivision supports the Microsoft Softcard. 

Characters are formed from 5 by 7 dot matrices with- 
out lowercase descenders. Neither a software-controlled 
video-signal switch nor a manual switch is provided. 
Complete program listings are provided in the documen- 
tation, which consists of a 60-page manual. 
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| At a Glance 


Name 
Full-View 80 


Use 
80-column video-display interface for the Apple Ii or Apple I! Plus 


Manufacturer 

Ви 3 Computer Corporation 
8120 Penn Ave $. 
Minneapolis. MN 55431 
612} 881-6955 


| Price 
$379 


Features 

Character appearance. 5 by 7, 7 by 9. or B by 10 dot matrix, 
lowercase descenders, mverse video; character generator in 
EPROM: supports alternate character set in EPROM joptron: 547); 
graphics 


Software 

Software in ROM. compatible with Integer and Applesoft BASIC, 
Apple Pascal. and the Microsoft Softcard; Apple cursar editing; 
supports Pascal type-ahead buffer 


Hardware 
Synertek 6545 LS! circuit; ight-pen input port: consumes 2.5 watts 


Full-View 80 

Full-View 80 from Bit 3 Computer Corp. has onboard 
control software, the latest version being revision 1.2. 
Software switching of the video signal is supported. 

Characters can be formed from 5 by 7, 7 by 9, ог 5 by 9 
dot matrices (within an 8 by 10 dot framework); how- 
ever, the 7 by 9 format requires a higher-quality monitor. 
An optional erasable programmable read-only memory 
(EPROM) adapter that allows the user to define custom- 
character fonts is available for $47. Full-View 80's display 
fully supports the Pascal-language system and the Micro- 
soft Softcard when used in slot 3. Pascal keypress and 
type-ahead functions also are supported. 

Full-View 80 supports the hardware shift-key modifica- 
tion. Without the keyboard modification, in the lower- 
case mode a CTRL-A is used to indicate that the next 
character is uppercase, while the sequence CTRL-A 
CTRL-A locks the keyboard in uppercase. 

Full-View 80 has escape codes for entering certain fre- 
quently used commands such as HOME, CATALOG, 
LOAD, and RUN with two keystrokes. A stick-on legend 
for these codes is provided for the keyboard. Full-View 
80 has a light-pen input, but a light-pen option is not of- 
fered at this time. Also, a 60-Hz nonmaskable-interrupt 
source is available, This can be used to provide a clock in 
software. Full-View 80's screen memory can be read by 
programs. The documentation consists of a 37-page 
manual; no source code is given. 
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At a Glance 


Name 
Smarterm 


Use 
80-column video-display interface for the Apple ll or Apple Il Plus 


Manufacturer 

Advanced Logic Systems Inc. 
Suite 1009. 491 Macara Ave. 
Sunnyvale. СА 94086 

(408) 730-0306 


Price 
5360 


Features 
Character appearance: 5 by 7 dot matrix; inverse video; character 
generator in EPROM: graphics 


Software 

Software in ROM, compatible wah integer and Applesoft BASIC, 
Appie Pascal, and the Microsoft Softcard: Apple cursor editing; 
supports Pascal type-ahead buffer 


Hardware 
Synertek 6545 LSI circuit; consumes 2.75 watts 


(| Rope” Bare Nea 


Smarterm 

Advanced Logic Systems’ Smarterm beard has 
EPROM-based control software and supports software 
switching of the screen between video sources. Smarterm 
generates characters formed from 5 by 7 dot matrices 
with no lowercase descenders, When used in slot 3, 
Smarterm supports the Pascal system and the Microsoft 
Softcard, Keypress and type-ahead are also maintained 
under Pascal. 

Smarterm supports the hardware shift-key modifica- 
tion. Without the shift-key modification, CTRL-A capi- 
talizes the next character when the keyboard is in the 
lowercase mode. CTRL-Z engages the shift-lock mode, 
where the keyboard will remain until CTRL-A is entered. 

Smarterm has a medium-resolution graphics mode (160 
elements horizontal by 72 elements vertical). (Basically, 
each normal character field is divided into three rows and 
two columns.) Smarterm can clear the screen, set the 
screen to black or white, plot points, draw lines, or draw 
a graphics character at the current cursor position. The 
documentation consists of a 47-page manual; no source 
code is given, Smarterm is now distributed by Apple 
Computer Inc. 


Sup'R'Terminal 

The Sup'R'Terminal board from M & К Enterprises has 
EPROM-based control software and generates characters 
formed from 5 by 8 dot matrices with true lowercase de- 
scenders. Sup'R'Terminal's font tables are stored in pro- 
grammable memory, rather than ROM, so they can be 
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At a Glance 


Name 


ADALAB 18 а &mall lab compuler aystem with LARGE capabhitisa from 
interactive Micrawara, Inc. 

АПА, АВ HARDWARE PACKS MORE POWER. . .for collecting data and con- 
trolling your laboratory Instruments. It Includes a 12-bit analog voltage Input, a 
12-bil analog vohaga output, B digital senae inputs, 8 digital control outputs, а 
32-00 realtime clock and two 18-01 tmersicounters . . ALL ON A SINGLE 
APPLE INTERFACE CARD! 

QUICKI/O SOFTWARE MAKES IT EASY. . .Бітрін cammandain BASIC give 
you control of ail hardware features of ADALAB. Sample programa and esay-to- 
use manuals will enable you to atari using your ADALAB system right away. Ad- 
ditionel software for laboratory applications ін avallable at extra сові. A com 
plata 03405 diagnostic program ts included lo assure you that all о? the hard- 
ware ia working properly and accuralely. 


* Saves time by eliminating manual calculations, 
D * |g ваву io use because the manuals and sofiware are complete and well 
written. 
А + Savos money by adding convenience and шу to oldar insiruments. 
* Has в graai mamory to store and organize experimental dala. 
А = |в versatile; It works with many difíarent Instruments. 
B * 15 more sccurste than a meter or chart recording. 
a la fully eupported by a dadicted leam of acientists. 
GREAT PRICE/PERFORMANCE. . (ле ADALAS Add-on Package with inter- 
face card, cables, sell-tas| module, QUICKI/O'™ software and manuals 13 
availiable today for ONLY $495. 


Put a complete, reflable computer system іп your laboratory FOR ONLY 
$3295, Including a 48K APPLE 11+" computer, disk drive, graphice/texi prinier, 
video monitor and АСААВ Add-on Package. 


Send for FREE hardware and software brochures or enclose $10 for com- 
plele manuals. For fastest service, call іп your VISA/Masier Card order NOW. 
Dealer Inquiries (invited! “Trademarks cl AppleComputer, Inc. 


afff» INTERACTIVE MICROWARE, INC. 
ПТ, Р.О. Вох 771, Dept. В State Collage, PA 16801 
CALL (B4) 238-8294 for IMMEDIATE ACTION 
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Circle 209 on inquiry card. 


Sup'R'Terminal 


Use 
80-column video-display interface for the Apple I! or Apple Il Plus 


Manufacturer 

M & R Enterprises 
Sute E. 285 Sobrante 
Sunnyvale, CA 94086 
(408) 738-3772 


Ргісе 
$375 


Features 

Character appearance 5 by 8 dor matrix. lowercase descenders: 
inverse videa; character generator in programmable memor y; sup- 
ports up to ren alternate character sets; graphics 


Software 

Software in ROM, compatible with Integer and Applesoft BASIC. 
Apple Pascal. and the Microsoft Softcard: Apple cursor editing: 
Supports Pascal type-ahead buffer 


Hardware 
Motorola 6845 LS! circut; consumes 4,5 watts 
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Аға Glance 


Name 
Videoterm 


Use 
BO column video-display interface for the Apple П or Apple r Plus 


Manufacturer 
Videx 

897 Grant Ave, 
Corvallis. OR 97330 
(503) 758-0521 


Price 
$345 


Features 

Character appearance: 7 by 9 dot matiix, lowercase descenders; 
inverse video (hardwired) character generator іп EPROM: sup- 
ports ternate character set іп EPROM foption: 539) graphics 


Software 

Software in ROM compatible with Integer and Applesoft BASIC, 
Apple Pascal, and the Microsoft Softcard: Apple cursor editing: 
supports Pascal (ype-ahead buffer 


Hardware 
Motorola 6845 15) circuit: kght-pen input port; consumes 2.75 
Wats 


PRC-851 RM-MS 1686 ЕМ 32/272 
*8-BIT PROCESSOR *16-BIT PROCESSOR *32-BIT GDP 
*REMOTE RF DATA LINK *REMOTE RF DATA LINK & BUS *INTERFACE PROCESSOR 
*BASIC COMPILER *EDDIE-86 OPERATING $15. *ADA™ PROGRAMMING 
*8K ROM *32K ROM *32К ROM 
*16К RAM AREA *128K RAM AREA *256K RAM OBJECTS 


*REMOTE PERIPHERAL CONTROL 
*BUILT-IN MODEM 1200 BAUD 


*SOFTWARE MODULES *FOUR LANGUAGE LINKING *OBJECT ORIENTED 
*ONE USER CAPACITY *THIRTY USER CAPACITY *250 USER CAPACITY 
*UP TO 64K ROM AREA *1МВ RAM OPERATING AREA *16МВ RAM AREA 


*HUMAN INTERFACE TERMINAL 
POCKET SIZED 


RETAIL $934.95 


DEALER/DISTRIBUTOR INQUIRIES INVITED!! CONTACT: 
Remote Evolutionary Computers, Inc. 


Route /6; Р.О. Box 105, Lebanon, Tennessee 37087 
ADA is a trademark of 


U.S. Dept. of Defense 
(ADA Joint Program Office) 


264 Мау 1982 © BYTE Publirations Inc 


вивнвнааоійианаввейианінеййінендинфибәшігейіасіа4йвһі-зійбіетайвиянтенайававтавбінбәФРБОСашанавиа заза dota 


*DISK DRIVE & VIDEO INTERFACE 
*BUILT-IN MODEM 1200 BAUD 


*COMPUTING LINK FOR POCKET 
UNITS AND MAINFRAME 


RETAIL $3,795.00 


changed easily under program control. Up to ten alter- 
nate character fonts for languages and graphics are sup- 
ported. 

Sup R' Terminal does not support software switching of 
the video display between the Apple II and its video 
sources, À manual video switch is not included. 
SupR' Terminal has a special video-balance circuit adjust- 
ment that improves the appearance of characters on low- 
resolution monitors. This circuit tends to correct the dif- 
ference in intensity between vertical and horizontal lines 
in a character, 

When used in slot 3, Sup'R'Terminal supports the 
Pascal system and the Microsoft Softcard. M & R Enter- 
prises supplies the source code to provide keypress and 
type-ahead support for the Pascal system. 

Sup'R' Terminal supports the hardware shift-key modi- 
fication. Without the shift-key modification, CTRL-A 
capitalizes the next character when the keyboard is in 
lowercase mode. CTRL-A CTRL-A causes the keyboard 
to enter a shift-lock mode. 

Sup'R'Terminal attaches to the Apple Ц computer in 
two places. The main board is inserted into a peripheral 
slot, while a second, smaller board, which is connected to 
Sup'R Terminal by a four-wire cable, is inserted in inte- 
grated-circuit location C2. (The C2 integrated circuit 
must be removed from the Apple motherboard and 
plugged into the small board.) The documentation con- 
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• 2 Dual Headed 40 Track Drives — (appears as 
four) 640K of storage, software patch, easy 
internal mount. 9650.00 

s Combo Card — Parallel printer ASYTIC 
communication (К5- 252), and clock calendar 
functions, uses only one slot. $279.00 

* 2 Single Neaded 40 Track Drives — 520K of 
disk storage, easy internal mount. $450.00 

* 48K additio al RAM — 27 chips plug Into 
master PC board $75.00 

" Add-on Memory Card — (uses БАК dynamic 
RAM chips), 64K — $425.00, 128K — 
$525.00, 192K — $625.00, 256K — $725.00 

* From Blaster — Programs most 1K to АК 
EPROMS of 25XX and 27XX single or 
mulilvoRage, personality modules, read/write 


ЖА Apparat inc. 


4401 50. Tamarac Parkway, Denver, CO 80237 


* Clock Calendar — features 
seconds, minutes, hours, day of 
week, date, month and year, 
backup baltery leap year and 
crystal time base. $129.00 

* Prototype Card — 3.5 by 8 Inch wirewrap 
holds 150-14 pin dips. $29.95 

* ROB Color Monitors — Includes cable, 16 
color modifications, NEC — $1,095.00, 
AMDEK — $899.00, TECO — $699.00. 

* 5rd and 4th Add-on Drives — Expansion 
cabinet and ІВМ compatible drives, cabinet 
and 1 drive — 9499.00, two drives — $749.00 

° БАК Hardware Print-Spooler — Parallel printer 
adapter buffers 15 minutes of output at BO 
characters/second. $599.00. 

 ЕРБОН MX Printers — МХ-ВО (with dot 


i MEL 
$499. DO, М X ' 
" 7 | à : E Ша - 
“Уетзайіт Datalife 5 
Diskettes — (5-1/4" 40 track, 
box of 10] 324.95 
«16K Memory Kits (9 chips) — 
$25.00 
+ 5-1/4" F'llp-Sort — $23.95 
« 5.1/4" Plastic Library Case — $1.95 
Apparat will continue to develop add-on 
products for your ІВМ Personal Computer. Сай 


today for more information. Dealer Inquiries 
welcome. 


(505) 741-1778 


IRM Personal Computerisa trademark of IGM, 
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sists of а 29-page manual that does not contain the firm- 
ware source code but does have many sample BASIC and 
Pascal programs. One interesting BASIC program con- 
verts contro] codes for Apple 11 Applesoft programs to 
the control codes required by Sup'R'Terminal. 


Videoterm 

Videx's Videoterm board supports software switching 
of the video display as a $35 option; in addition, a man- 
ual video switch is available for $19. The board has a 
light-pen input and supports an optional alternate char- 
acter-generator EPROM ($39) of which several are avail- 
able. (А special half-intensity character generator gave 
particularly good results on several monitors during my 
tests.) Characters are generated from a 7 by 9 dot matrix, 
and lowercase letters have true descenders. 

When used in slot 3, Videoterm is compatible with the 
Pascal system and the Microsoft Softcard. Without the 
Videx Enhancer |] (which, among other things, modifies 
the Apple keyboard to allow the shift key to work), 
CTRL-A is used to toggle between the lowercase and up- 
percase modes. If the video-switching option is installed, 
the standard single-wire shift-key modification to the 
Apple keyboard allows Videoterm to recognize both up- 


percase and lowercase letters via the shift key. 

The documentation consists of a 141-page manual that 
includes firmware source code, many programming ex- 
amples, and schematics of the board. 


Conclusions 

Which board should you buy? Unfortunately, the deci- 
sion is not an easy one because no board outshines the 
others when al] features are considered. | recommend 
that you have the entire package you intend to use dem- 
onstrated, including the display board, monitor, soft- 
ware, and other peripherals. Failure to consider а] the 
components as a unit could lead to additional expendi- 
tures for a monitor and software updates. The newer 
boards (i.e, Full-View 80 and Smarterm) feature soft- 
ware-controlled video-source switching. This feature of- 
fers greater user convenience because multiple monitors 
or manual switches are not required. Having to flip a 
switch, and not knowing when, can be a source of confu- 
sion for the novice. Videoterm's half-intensity character- 
generator EPROM offered one of the most legible charac- 
ter sets of all the boards tested. The final choice, of 
course, is yours. You will be most successful if you have 
your retailer demonstrate the entire system. lli 


More Apple 
80-Column Boards 


Gregg Williams 
Senior Editor 


Two new Apple 80-column boards have recently been 
introduced. Here's a brief look at both of them. 


Vision-80 

Vista's Vision-80 board for the Apple (originally de- 
signed in Australia) is a very refined 80-column board. In 
fact, I've seen the Videoterm, Omnivision, Vision-80, 
Full-View 80, and Wizard-80 boards, and I'm most im- 
pressed with the Vision-80 because of the many things it 
does. Its two most interesting features are the retention of 
standard Apple commands associated with manipulating 
the 40-column Apple Il text window and its ability to be 
used as an intelligent terminal. 

First, the prosaic stuff. Vision-80 (see photo 1a, page 
268) supports most Apple peripherals, including the 
Apple Pascal card and the Microsoft Softcard. Vision-80 
must be placed in Apple slot number 3. Its software is in 
erasable programmable read-only memory (EPROM), al- 
though the source code for it is not given in the documen- 
tation, It supports a shift-key modification that allows 
the Apple keyboard to produce both uppercase and 
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lowercase letters, but there is no provision for toggling 
between uppercase or lowercase if the shift-key modifica- 
tion is not made. The video monitor connected to the 
Vision-80 can display the 80-column screen or the stan- 
dard 40-column text and low-resolution or high-resolu- 
tion graphics screens under software control. The charac- 
ters are formed in a large 9 by 10 grid (see photo 1b). 
One of the problems with all of the 80-column boards 
except Vision-80 is that they do not respond properly to 
many of the text-screen manipulation commands сот- 
mon to many Applesoft and Integer BASIC programs. 
This means, for example, that when you use 80-column 
video board X with a given program, you may have to go 
into that program and replace, say, all occurrences of the 
HOME command with PRINT CHR$(25) because that 
is what board X recognizes as a command to clear the text 
screen and home the video cursor. Vision-80 does not re- 
spond to ай! text-screen manipulation commands used by 
the Apple, but it does respond to far more than any other 
board. The commands it responds to include HOME, 
TEXT, GR, HGR, HGR2, POKEs to the text-window 


Те UniFLEX" 
Operating 4 
System 


extracts 


from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit syslems 


With the Uni FLEX" Operating System, the 
8 bit 6809 microprocessor can 

perform as well as larger CPUs in a multi- 
user, multitasking environment. 


Independently developed from the 
ground up, UniFLEX™ closely models the 
features found in the UNIX™ Operating 
System. And іп two years of use, UniFLEX™ 
has proven the abilities of the 6809 to 
perform large system functions when 
incorporated into o properly designed 
rointrorne. 


Some ofthefeotures supported include: 

e fuil multi-user, mulfi-tasking capabilities 

« hierarchicalfile systems 

• device independent I/O 

° four Gigabyte diskcoapacitios 

• full file protection 

• inter-lask communication via pipes 

• |/Oredirection 

• task swapping forefficient memory 
usage 

ә fullrondom-access files 

e comprehensive shell command 
language 

e loreground-background jobs 

e electronic mail and printer spooling 

ғ system accounting facilities 


The support software currently ovailable 

tor use under UniFLEX™ is extensive. 

A sampling of the programs available 

inctudes: 

• native C compiler (full 
implementation) 

е native Pascal compller 

г FORTRAN 77 ANSI Subset compiler 

s COBOLcompllerwith ISAM files, Report 
Writer & Sort/Merge 

г Extended BASIC interpreter 

e Extended BASIC precompiler 

г text editing arid processing software 

= enhanced printer spooler 

e variety ofabsolute and relocatable 
assemblers 

„ debug anddiagnostic pockages 


Technical Systems Consultants, inc. also 
offers a line of single user FLEX™ software 
products for 6800 and 6809 processors. 
Forthose having on absolute need fora 
16 bit processor, UniFLEX™ willbe avail- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 
Please call or wite for additional 
information on individual products or 
OEM licensing arrangements. 


UNIX'" iso trademark ofBellLoboratornes. 
FLEX" and UniFLEX™ are trademarks ofTechnicol 
Systems Consuttonts, Inc. 


“ technical systems 
coryultant/, ic. 
144 Proddence Road 


Chopel Hill, North Carolina 27514 
(919) 493-1451 


Send today for our NEW full-color 
56-page catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 
We will also send our FORMS 
SELECTOR GUIDE, to help you find the 
right forms for your software. 


е Quality products 
at low prices 
* Available in small quantities 
е Fast Service 
е Money-Back Guarantee 
* Convenient TOLL-FREE 
ordering 


Fast Service by mail or. . .РНОМЕ TOLL FREE 


1+ 800-225-9550 
Mass. residents 1 + 800.922.8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


ШӘ анна шына шына PAM G M КЫШЫ —— 
Figate алт à nea computer omms catalog th 


T 


COMPANY 


| TREET 
САТҰ, STATE and ZIP 
PHONE 


[ Hardware anc Software perg weed 


CODE 22460 


L_ _ со ег Forms — 


78 Hollis Street, Groton, Massachusetts 01471 
A division сЕ Мам England Business Service, Inc. 


LI -————— 


268 Мау 19682 BYTE Publications Inc Circle 298 on inquiry card. 


Photo 1: The Vision-80 board (1a) and video display (16). 
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values in memory locations 32 through 35, ESCAPE 
SHIFT-P (same as HOME), ESCAPE E or CHR$(29) 
(clear to end-of-line), ESCAPE F or CHR$(11) (clear to 
end-of-page), TAB, HTAB, VT AB, INVERSE, NORMAL, 
the cursor movement and copying keys (right-arrow, left- 
arrow, ESCAPE A through ESCAPE D, and ESCAPE 
followed by I, |, К, ог М), and CONTROL-S for stop- 
ping output to the video screen. In addition, you can 
switch between text and graphics screens under software 
contro] and you have a choice of six cursors (cursor shape 
can be either a block or an underline and it can be slow, 
fast, or no blink, a total of six combinations). 

Ап interesting feature of the card is that it can be used 
with an acoustic modem and either the Apple Communi- 
cations Card or the California Computer Systems Serial 
Card to make an intelligent terminal that can operate at 
data rates of up to 1800 bits per second. With a 48K-byte 
disk-based Apple, all available memory (about 33K 
bytes) can be used as a text buffer to store incoming data. 
Within the "communication option" (as it's called), the 
board can communicate with the disk operating system 
(DOS), which allows the saving and transmitting of files. 
If the remote computer is another Apple II with a 
Vision-80 board, your Apple can control itself and the 
remote Apple—potentially a powerful feature. The only 
thing bad that can be said about this feature is that it is 
not an option on the board. I'm sure it adds to the board's 
$395 price tag, and you may not want to pay for it if you 
do not need communications capabilities or if you al- 
ready have them (e.g., in a Hayes Micromodem, which is 
incompatible with Vision-80). 


C is better than ever. 


Release 2.1 of our highly acclaimed C erties for ten different 
operating system families on four architectures: 


"Available in source form only. 


Idris is a trademark of Whitesmiths, Ltd. © UNIX is a trademark of Bell Laboratories # CP/M is a trademark of 
Digital Research 8 RSX-11M, RSTS/E, RT-11, LSI-11, VAX, and VMS are trademarks of Digital Equipment 
Corporation 8 VERSAdos is a trademark of Motorola Inc. 


We've added optimizations, sped up runtime routines, and (ahem) fixed all 
known bugs. The portable C library is more extensive than ever, with new math 
functions, pattern matching routines, and support for Ada-style exception 
handling. And it's easier than ever to interface to new environments. 


Native compilers are only $750, including shipping in the continental U.S. 
Cross compilers, for most combinations of host system and target machine, are $1350. 
А Pascal Compiler may be included for an additional $200. Old customers may 
upgrade for just half of the new price. And maintenance is now only 2596 of the 
license fee per year. 


Now's the time to write or call. 


Distributors: Australia, Fawnray Pty Ltd. P.O.B. 224 Hurstville NSW 2220 570-6100 
Japan, Advance Industries, Chiyoda-ku, Tokyo 03-258-0839 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 


Whitesmiths, Ltd. 


P.O. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592 


Photo 2: Тһе Wizard-80 board (2a) and video display (20). 
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TELEPHONE 
VOICE RESPONSE 


The УЮ interactive voice synthesizer 


with telephone interface is an Apple II&or IBM Personal 
Computer® compatible, low-cost, solution to remote 
data base access arrangements. 


53950 


V0-A 


ө Direct telephone connection, auto-dial/answer 

® Touch-ione€ generation and detection 

© Includes 1000 word, LPC allophone vocabulary 

€ Software forsentence/fibrary construction 

€ Expandable with 300 ($150) or 1300($495) high 
quality LPC words 


VYNET CORPORATION 
2405 Qume Dr., San Jose, СА 95131 
(408) 942-1037 
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Wizard-80 

Wesper Micro Systems' Wizard-80 board is an ade- 
quate 80-column board, but it has a few problems and 
lacks any outstanding characteristics that would distin- 
guish it from many other Apple 80-column boards. One 
nice feature is the "medium-resolution" style of black- 
and-white pixel graphics that the board offers. Each char- 
acter can be divided horizontally into three square pixels, 
giving a resolution of 72 rows of 80 pixels each. How- 
ever, the Smarterm offers the same kind of graphics, but 
with higher resolution: 72 by 160. 

The prosaic stuff is as follows. Wizard-80 (see photo 
2а) supports most Apple peripherals, including Apple 
Pascal and the Microsoft Softcard; to work with them, 
the card should be placed in Apple slot number 3. Its soft- 
ware is in EPROM, and the source code is provided in the 
documentation (along with a schematic of the board). 
The board allows shifting between uppercase and lower- 
case letters with a CONTROL-A, but it has no provision 
for working from the shift key. There is no provision for 
mechanically or electrically switching the 40- and 80-col- 
umn displays to the same monitor. Characters are formed 
in a 7 by 9 grid (see photo 2b), and the board can display 
either 18 or 24 lines of 80 characters each; the 18-line 
mode is a good feature that often makes text more 
readable. 

Wizard-80 has some interesting features, including the 
medium-resolution graphics | mentioned and a set of 16 
geometric characters that can be used to draw lines, 
corners, and grids (e.g., to draw the outline of a sheet of 
paper). [t allows inverse video and some of the text- 
screen manipulation commands used іп Appiesoft and In- 


At a Glance 


Mame 
Vision- BO 


Use 
BO-column video-display mterface for the Apple II or Apple Plus 


Manufacturer 

Vista Computer Company 
1317 East Edinger 

Santa Ana. CA 92705 
(714) 953-0523 


Price 
$375 


Features 
Character appearance: 9 by 10 dot matrix; inverse video; 
character generator in EPROM 


Software 

Software in EPROM, compatible with integer and Applesoft BASIC, 
Microsoft саға, and Apple Pascal; supports Apple cursor editing 
and most Apple screen-manipulation commands 


| Hardware 


Hitachi HD46505 LS circuit 


At a Glance 


B8O-column video-display interface for the Apple II or Appie II Plus 


Manufacturer 

Wesper Micro Systems 
14321 New Myford Rd. 
Tustm, СА 92580 

(714) 730-6250 


Price 
5295 


Features 
Character appearance: 7 by 9 дог matrix: inverse video; character 
generator in EPROM 


Software 

Software in EPROM, compatible with Integer and Applesoft BASIC, 
Microsoft Softcard, and Apple Pascal 

Hardware 

Uses Hitachy HO46505 LY circuit 


teger BASIC programs, including ESCAPE SHIFT-P (to 
clear the screen and home the cursor); ESCAPE E and 
ESCAPE F (or CHRS(29) and CHR$(11)) to clear to end- 
of-line and end-of-screen, respectively; CONTROL-S to 
stop video output; right-arrow, left-arrow; and ESCAPE 
A through ESCAPE D to control the cursor. One feature 
not found on some other 80-column boards is a goto-xy 
control code that lets you position the cursor anywhere 
on the screen under program control. 

Two program bugs were found in the Wizard-80 
board. The first is that the board does not respond to one 


of the two codes that are supposed to move the cursor up. 
Тһе board responds to ESCAPE D (as does the unaug- 
mented Apple II), but it doesn't respond to CONTROL- 
SHIFT-O (as stated in the manual). The second bug 
occurs when you SAVE or DELETE a command to the 
disk—the board does not go to the following line to 
receive your next command but, rather, receives it on the 
same line. Although the Apple does not malfunction 
because of this, it is a bug that is definitely there. (The 
board was tested on two different revisions of the Apple 
II to verify the validity of these bugs.) 

The most serious flaw of the Wizard-80 is too many 
poor design decisions related to human interaction with 
the keyboard (which, after all, is the major way that you 
interact with your Apple). Of the 16 geometric shapes 
available from the board, four are not available from an 
unmodified Apple keyboard (although they are available 
if your Apple has one of several "extender" boards that 
add features to the keyboard); these shapes are available 
only through program control (e.g., through the CHR$ 
function in BASIC). 

Another problem is the cursor control keys. lt is to 
Wesper Micro Systems' credit that the board responds to 
the standard Apple ESCAPE A through ESCAPE D keys 
(each a two-keystroke sequence), but the more conve- 
nient ESCAPE followed by I, J, К, or M method was not 
implemented (the four letters form a diamond shape that 
indicates the direction of cursor movement). Wesper did 
implement control keys to do cursor movement, but 
chose CONTROL-SHIFT-O for cursor-up, CONTROL-U 
for cursor-right, СОМТКОГ-] for cursor-down, and 
CONTROL-H for cursor-left. If you look at the relative 
layout of those keys on the keyboard, you'll see that they 
bear no relation to the cursor-movement direction. I 
believe that here, as in several other places, the designer 
was more concerned with making the board easy to im- 
plement than with making it easy to use. @ 


Industrial 
marketing 
problems ? 


around it. 


Regardless of what marketplace you 
are staking out, its position or size, we 
can help you draw a precise circle 


Why? Because as the leading 
business/technical/ professional publish- 
ing company, we probably already know 
your market and can apply our expertise 
to your research needs. 


Call 
McGraw-Hill 
Research 


Give us a сай, Phone Ann Graham- 
Hannon at 212-997-6401 or write her as 


Director, Marketing Research, McGraw- 
Hill Research, 1221 Avenue of the 


и; Ж 


da 
Americas, New York, NY 10020. | Hi 1 


If it's а marketing research problem, 
we probably pioneered the solution. 
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More Maze Building 


A Pascal program to generate mazes 


А maze may look incredibly com- 
plex, yet it must satisfy just three sim- 
ple conditions. The maze must have 
only one starting point and one end- 
ing point. All points in the maze must 
be accessible from the starting point. 
And there must be only one path 
from the start to the finish. (For a 
discussion of the theory behind maze 
building, see "How to Build a Maze," 
by David Matuszek, in the 
(December 1981 BYTE, page 190.) 

This article presents а complete 
program, written in Pascal, to 
generate mazes on a printer. The pro- 
gram is efficient in terms of speed and 
memory requirements and may read- 
iy be modified to create different 
kinds of traditional random mazes. 

To understand the program, we 
must first examine traditional mazes 
with a view toward the efficient 
storage of a maze within a computer. 
Each maze is a certain number of 
"cells" wide and high. A standard cell 
has four sides and looks like this: 


+--+ 

| і 

+--+ 
Because the tep and left sides of each 
cell are the bottom and right sides of 
some other cell, we consider only the 
bottom and right sides for our pur- 
poses here. We then consider each cell 
as a matrix position in matrix M. 
Since we are concerned with only two 
sides, only four different combina- 
tions of open/closed sets of cell sides 
are possible: 
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efficiently on a printer. 


Thomas Edward Neldner 
2223 North Quantico $t, 
Arlington, VA 22205 
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The dots indicate "don't care" sides of 
the cell. 

These are the four possible com- 
binations of openings a cell can have 
and are thus the four possible values a 
cell can achieve. We are also going to 
define a fifth value, that of zero or 
"no value." Such a cell is in a pristine 
or "frontier" state—it has yet to be 
touched by the program. 


To Create a Maze 

First, a starting position must be 
created. Since both the start and stop 
position are immaterial, this merely 
amounts to printing the word START 
and a line of "— – +” with one 
opening. 

The program in listing 1 starts at an 
arbitrary position in the maze: the 
upper left cell. Note that this is not 
the upper left cell of the matrix; it is 
rather the M[1,1] cell, assuming 
subscripts of zero are allowed. M[0,0] 
would be the actual upper left cell, 
but this is part of the boundary 
described later. The program then 
tests the cells around it, searching for 
frontier cells. Since there are four 
directions out of any cell, there are 2* 
or 16 possible combinations of direc- 
tions available, which may or may 
not open onto a frontier cell. The two 
special conditions are: it is not possi- 
ble for all neighboring cells to be 


frontier (we had to get to this cell 
somehow, thus making the previous 
cell nonfrontier); and if it is not possi- 
ble to go in any direction, the path we 
were creating has come to a dead 
end—we are stuck. 

The first of the nested CASE 
statements in listing 1 takes one of the 
14 remaining possible combinations 
of directions (it picks randomly) and 
goes іп that direction, making the cell 
it is moving into nonfrontier, And so 
the program winds its way through 
the matrix, "cutting" a path through 
the frontier cells as it does so. Sooner 
or later that path will cur] up on 
itself, reaching a point where there 
are no frontier cells surrounding it. 

When this happens, that cell is 
vacated, and the program goes back 
to the arbitrary starting cell (the up- 
per left) and once again tests for fron- 
tier cells surrounding it. ІҒ there is 
one, the program once again takes 
off, blazing a trail through the fron- 
tier unti] it curls up and cannot con- 
tinue. Once again, the system returns 
to the upper left cell and tests for 
frontier cells surrounding it. This can 
happen only a maximum of twice for 
the upper left cell; after that the pro- 
gram is stuck indeed. 

5o the program moves one cell to 
the right of the upper left cell and 
starts all over again, testing for fron- 
tier cells around it. Once again, this 
can happen only twice, and thus the 
program continues until it reaches the 
right-hand end of the line. Note that 
this is the only case where the pro- 
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Listing 1: The maze-builder program, written іп UCSD Pascal. 


hr 

2/28/80) 

PROGRAM MAZE; 

LABEL 190,210,500; 

CONST H = 10;W = 23; 

VAR О,2,А,В,І,0,Х:ІМТЕСЕВ: 
M:ARRAY [0..11,0..24] OF INTEGER; 
SEED:REAL; 


PROCEDURE L150;BEGIN 


М[І,Ј]:=М[1,7Ј]-1; J:=J+1; M[I,J]:=4; Q:=0; END; 


PROCEDURE L380;BEGIN 

Jz:=J-l; М[Т,9]:=3; Q:=0; END; 
PROCEDURE L420;BEGIN 

M[I,J]:-M[I,J]-2; Т:=1+1; M[I,J]:=4; 0:=0; 
PROCEDURE L470;BEGIN 

1:=1-1; M[I,J]:22; Q:=0; END; 


PROCEDURE ONCEWITHSTYLE: BEGIN 
WRITE ('-'); 
FOR Ј:=1 TO W DO 
IF J=X THEN WRITE (' +!) 
ELSE WRITE ('---'); 
WRITELN: END; 


FUNCTION FNA(X:INTEGER):INTEGER; 
BEGIN 
SEED: =SEED*27 .36947431 .8723423; 
SEED:=SEED-TRUNC(SEED) ; 
PNA:=TRUNC (SEED*X)+1;END; 


PROCEDURE GETRAND; 
BEGIN; 


END; 


WRITE ('Please input а number -- апу number:'); 


READ(SEED); SEED:=ABS(SEED) ; 
REPEAT SEED:=SEED*13 UNTIL SEED>1; 
REPEAT SEED:=SEED/17 UNTIL SEED<1; 
END: 


{INITIALIZATION} 


BEGIN; GETRAND; 
FOR Т:=1 ТОН DO FOR Ј:=1 TO W DO M[I,J):=0; 
FOR I:=0 TO W+tl DO BEGIN 
M[0,I]:21; М[Н+1,Т1]:=1: END; 
FOR I:=0 TO Н+1 DO BEGIN 
МІІ,0| :=1; M[I,Wr1] =]; END: 


X:=PNA(W-2)+1; 
РОВ І:-Х-1 DOWNTO 1 DO WRITE (' "s 


WRITELN ('START'); 
ONCEWITHSTYLE; 


Ізгі: 1:1: A:z1; B:-1; Q:z0; M[I,J] :=4; 


(MAIN LOOP] 
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Listing 1 continued on page 278 


МЕС 


PC-8000 SYSTEM 
"T he end of the compromise." 
PC-8001A СРОК ... e eros "TS $745 
РС-8012А ЦО - 32K .................... $490 
PC-8023A 100 CPS Printer: 

Friction, Tractor, Graphics .... $485 
PC-8031A Dual Disk ................... $745 
JB-IZOIM(A) 12” Green ................... $159 
JC-1202DH(A) 13" RGB Color ............... $830 
PC-B091A БОВСАМЕ.................... $19 
РС-СРМ CP/M DOS FOR МЕС .........$119 
РС-СА Gen. Accounting ....... m. $245 
PC-AR Acct. Receivable .............. $245 
PC-INV Inventory Control . 2... $245 
PC-JC Job Cost ........ ышы... $245 
PC-WP Word Processor .............. $350 
PC-RM 3-D Report Mgr. .............. $139 
PC-32K З2К Сага................-... $155 
РС-ЗЕВ R3-232Card ........... — 
PRODUCTS 
FOR APPLE 
AP-16 16K Ram Card 
AP-128 128K Ram Floppy ............ 5700 
АР-ВІ Bison Drive W/3.3 ............ $475 
AP-B2 BisonDrive Add-On .......... $365 
AP-K6 Konan 6MB Hard Disk ...... $2265 
AP-111 Копап11 МВ Нагі Disk ..,..$2750 
АР-К11 Konan 16 МВ Hard Disk ..... $2970 


АР-РАН Parallel PrinterCard ,.........%72 
PRODUCTS FOR IBM 
IB-B2 Bison Drive-1Side............ $275 
IB-B3 Bison Drive-2Side ....,..... .. $465 
ІВ-А64 AST64K Card esectsesevetsores ОТО 
ІВ-4128 AST 128K Саға ............. ,$530 
ІВ-А192 AST 1928 Card ..............$710 
IB-A256 AST 256K Card ..... S ropa $815 
ІН-А25 AST DualSerial,.............. $235 
20% Discount! a О 
- Entire Line. | 
ACSS000-14SIMTU 
в 208K, 4 USER, Z80A 
* .5M Floppy 
2 40MB Winchester 
s 17MB Tape Cartridge Backup 
e Nationwide Service 
AL-40M List $15,500 BISON....... $12,400 
\ SINGLE 
Di BOARD 
COMPUTER 
e 64K e Z-80A (4MHZ) 
® 2 Serial е Hard Disk Expansion 
* 2 Parallel e CP/M DOS 


s 5"/8" Floppy Controller (Double Density) 
Just add drives, power supply, cables, опа CRT ter- 


minal ,...... азы ее NEN MS RR E qe $900 
VIDEO MONITORS 
V-ACI AmdekColor! .....,........ . 9810 
V-ACII Amdek Color [1 - Apple ....... $Call 
V-ASOKG Amdek 300 Green ,............ $150 
V.2120 Zenith 12" Green ............. $115 
V-J13 JCS 13" RGB ............« eee $625 
¥-J12G JCS 12” Green теөзкелкеке EELEE) $166 


Circle 48 on inquiry card. 


PRODUCTS 


MAIL ORDERS: 
РО. Box 9078-184 
Van Nuys, CA 91409 


WILL CALLS: 
16709 Roscoe Boulevard 
Sepulveda, CA 91343 
(213) 891-5702 


Please confirm price and availability 
бу phone prior to ordering. 


итш Weaccept VISA and Mastercard. e 


Кл 


Shippingadditional $3 minimus. 
Со]. residents add O% sales tox. 


Oversens orders and dealer inquiries accepted. 


All merchandise ia new and 
comes with factory guarantee. 


SIERRA DATA SCIENCES 


S-100 BOARDS 2-80 Master/Slave 
Single Board Computers 
Master: a. > 

e 4MHZ | 
e 64K 

® Serial 

* 4 Parallel 
* 16K EPROM : : 
е 8" Floppy Disk Controller Double Density) 
» Winchester Interface 

S-S4M......... $690 


"каницеаяв 


S-SW......... $14 


DISKETTES 1 EX a 
F-D8SD Dysan 8” SSDD, 10РСЗ ...,. $45.00 
F-W5SS Wabash 514" SSSD, НОВ ,.., $23.50 
F-WasD Wabash 8" SSDD ............ $33.00 
F-WB8DD Wabash B" DSDD ........... $40.00 
PRINTERS 

P-MX80 Epson MX100 ........... .-.». %405 
P-MX80F/T ЕрзопМХ-80Ғ/Т............. $515 
P-MX100 ЕрѕопМХ-100................ $685 
Р.ОК82 Okidata 82А 5468 
P-OKB83 Okidata 84, Serial ........... $1125 
P-PC8023A МЕСРС-В093А.............. , $485 
P-PRO C. ITOH Prowriter, 120 СРЗ ,., $485 
Р.РВОП C. ITOH Prowriterll ...... ~~ Са! 
Р-Е10 C. ITOH 40 CPS Daisywheel .. $1395 
AP-PAR Parallel Int/Cable/ Apple ....... $72 


MP-WS8 Word 8(ат,8”................. $250 
MP-WSA Word Star, Apple ,............ $192 
MP-MM8 Mail Merge, Rogerum С 
MP-MMA Mail Merge, Apple e ...$ 63 
МР-558 Spell Star, 8" ................. $127 
МР-55А Spell Star, Аррів.............. % 53 
MP-DS8 Data Star, Б” .........,....... $175 
MP-SR8 Super богі, 8°, ,.......... s... 5127 
MP-SRA SuperSort, Apple ............. $100 
MP-SII8 Super Sort П,8"...,............ $105 
MP-CS8 Cale Star B" аси $149 


Many additional software packages are available at 


similar discounts, 


DISK DRIVES 

D-S801R Shugart 801R . "РР. 900 
D-QDT8 Qume ОТ-8................... $495 
D-T81 Tandon Thinline 8", SS ........ $390 
D-T82 Tandon Thinline 8" DS........ $485 


SIGNALMAN MKI 300BPS MODEM 
е RS-232 to Telephone Link, Full Duplex 

* Direct Connect, РСС Approved 

® 1 Year Warranty 

е Low Power Design 

M-S300 List ........ $115 BISON......$89 


AB DIGITAL DESIGN LABS 
256K BYTE - 128K 


WORD DYNAMIC MEMORY 
o 4MHZ with Extended ОМА 

Ф IEEE696, Multi-Layer 

9 1 Year Warranty 


е 24 Line Addressing 


S-B810A List ЖЕНА ‚$ 1245 НІБОМ + $975 
e 200NS, Lower Power CMOS 
ө Intermix RAM and EPROM 


STATIC MEMORY 
SYSTEMS 64K 
ә New Super Low Price 
S-ST64 Шя,...... $594 BISON...... $440 


e 8 MHZ 8085 S-100 SET 
e 128K 70NSStatic RAM 
* DD Disk Controller 
e 22 Slot Mainframe 
* Cable for 2 8" Drives 
e MS-DOS (86-005) 
е Add Drivesand Terminal! 
SC-SYS2 System 2  List..54185 BISON ,..53450 
SC-2/3 8086 2 BRD Set w/DOS 


List ....... $795 БІБОМ.,............ $595 
Floppy Drive Mainframe 

s +8V iit 25A/ - 16Vt45A S-100 Power 

8 +5/ЩО БА! -5 У БАЈ +24VG3A Drive Power 

% Keyed Power Switch 

ә Shielded Motherboard 

е Rugged Card Cage 

а 90" x 17" x 21" (HxWxD) 
* Strappagie 110V or 220V AC 
QT-MF6 6 Slot, 2-8" Drive ....... TREE 5526 
QT-MF8 8 Slot, 2-8" Drive ............. $550 
QT-MF12 12 Slot, 2-8" Drive ............ 5575 


QT S-100 & 5'4" 
Елорру Mainframe 
й 


e Similar to 8" Mainframe 
ө Power for 54" Drives 

e 7" x IT” x 20" (HxWxD) 
e 7" x 17" x 20" (HxWxD) 


8086 
SUPER 
MICRO 


QT S-100 & 8" 


QT-5MF6 6 Slot, 2-54" Drive ........... $350 
QT-5MFB8 8 Slot, 2-544" Drive .......... ‚ $375 
QT-5MF12 12 Slat, 2-4 Drive .......... $400 
DRIVE CABINETS 

Н-ВТ8 BISON 2 Dr, Vert, 8", Thinline $245 
H-QT& QT 1 Drive, 8" Vertical ....... $215 
H-QTS8-2 QT 2 Dr, Horizontal, 8" ....... $305 


Сігсів 417 on inquiry card. 


LET US 
INTRODUCE 
VOU TO ТНЕ 
COMPUSTAR 
NETWORK, 


| 


| Ета \ 


RND RGRIN 
CE сар Сш 


AND AGAIN 


Each Compustar unil offers the CP/M operating 
system, 84K of RAM and the abdity to start as 

а floppy based system and grow to 400 megabytes 
of hard disk storage. Up to 255 unts can ba linked 
together in ona shared-cisk system, 


L 


Just the system for the dealer or 
OEM who wants to make it big in the 
business market. The versatility 

and expandability of the CompuStar 
network lets you answer your clients' 
needs today and tomorrow. And our 
low pricelets you offer a packagethey 
can afford ta buy and you can atford 
to sell. 

If networking is new to you, TriStar 
will give you a proper introduction. 
We've got software for CompuStar, 
including accounts payable, payroll, 
accounts receivable, word processing 
and database management. Plus we'll 
help you with your own software 
development, systems configuration, 
communications, hardware service, 
training, installation and any other 
needs that might pop up. 

Because we're experts in networking 
and support, Intertec® (the 
manufacturer of CompuStar) has 
chosen us to distribute this incredible, 
expandable business system. 

For more information on CompuStar 
and other Intertec products, call 
(609) 424- wig 


TR STAT 


! Cherry Hill, NJ 08003 
CompuStar i$ the trademark of intelect. Inc. 
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Listing 1 continued: 


190: Х:=0; 
IF M[I,J-1] <>0 THEN Х:-Х4В; 
IF M[I-1,J] <>0 THEN Х:=Х+4: 
IF М[1+1,9] <>0 THEN Х:-Х42; 
IF M[I,J41] «»0 THEN Х:=Х+1: 


CASE X OF 


1:CASE ЕМА(3) OF 
1:L380; 
2.1420: 
3:1470: 
END: 
2:CASE FNA(3) OF 
1:150; 
2:L380; 
3:L470; 
END; 
3:CASE FNA(2) OF 
1:1380; 
2:L470; 
END; 
4:CASE FNA(3) OF 
1:L150; 
2:L,380; 
3:L420; 
END: 
5:CASE FNA(2) OF 
1:L380; 
2:1,420: 
END: 
6:CASE FNA(2) OF 
1:1,150; 
2:L3B0; 
END; 
7:380; 
8:CASE FNA(3) OF 
1:1150; 
2: LÀ20; 
3:L470: 
END; 
9:САЗЕ FNA(2) OF 
1:L420; 
2:L470; 
END: 
10:CASE FNA(2) OF 
1:L150; 
2:L470 
END? 
11:L470; 
12:CASE FNA(2) OF 
1:L150; 
2:L42D; 
END; 
13:14420; 
14.1150; 


Listing 1 continued on page 280 


А GALAXY of features makes the 5 а 
remarkable computer. AS you explore the 
LNWSO,. you will find the most complete, 
powerful, ready to run, feature-packed per- 
sonal and busid@ss computer ever made into 
one compact solid unit. 1 


| ай hr . 


MODEL І COMPATIBILITY - Тһе LNWBO 


fully hardware and software compatible T 4. 


the Model |. Select from auniverse,.of bà et 
accessories and software - from VisiCalc” 
space games, your LNWB8O will launch ^. 
into a new world of computing. 


^. d 


| - d) 
FULLY LOADED ~ A full payload includes эп 


on-board single and double density disk 
controller for 5 *4'- &nd 8" single or double 
sided disk dilves. RS232C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. АП 
memory is fully installed - 48K RAM, 16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 


' «. total 


E TY сокет Бы = Instrumenta- 
uality construction sets .LNW80 com- 
puters. apart frbrá all the rest. integrated into 
he. sleek solid steel case of the І.МУУВО is a 
“professional 74-key expanded keyboard that 
ncludes а twelve key numeric keypad. 


HIGH RESOLUTION GRAPHICS & COLOR- 
The Stunning 480 X 192 resolution gives you 
‘display control - in color or black and 
white. The choice of display formats is yours; 
80, 64, 40 and 32 columns by 24 or 16 lines in- 
any combination of eight colors. 


, PERFORMANCE - Lift-off witha 4MHz Z80A 
CPU for twice the performance. The LNW80 
jpertorms а! come in its class. 


з. 5 


- T т. — 
=a — 
a = = 3 =, 


Ош down to earth; price won't send you into 
orbit m. 


43620 WAL NUT Tustin. 
(714 641-8850 (7M) 54 Lr 


y Ф 
Мопиог and Disk drives naticluded ' T > 
TM Personal ЗоИ\маге. Inc" 
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Listing 1 continued: 


15:GOTO 210: 


END; {OF UPPER-CASE STATEMENT} 


GOTO 190; 


210: 
BEGIN WRITE ('1'); 


FOR J:=1 ТО W DO IF (M[A,J]22) OR (M[A,J]-4) THEN WRITE (' 


WRITELN; 


IF B<>W THEN B:=B+Q ELSE 


ELSE WRITE (' "); 


ТР А=Н THEN GOTO 500 ELSE 
BEGIN WRITE (745); 
FOR Ј:=1 TO W DO IF M[A,J)>2 THEN WRITE ('--+') 
ELSE WRITE (' +'); 


WRITELN; B:-1; A:-A41; END 


END; 


І:-А; J:zB; Q:z1; GOTO 190; 


500: X:=FNA(W-2)+1; M[H,X]:M[H,X]-2; ONCEWITHSTYLE; 
FOR I:-X-1 DOWNTO 1 DO WRITE (' 


END. 


gram will intentionally enter a non- 
frontier cell, 

Now the program has finished the 
first line of the maze, It is no longer 
possible for any more work to be 
done to this line because there are no 
longer any frontier cells surrounding 
any cell on the line. So the system 
prints the top line. 

Now the system moves to the left- 
most cell of the second line of the 
maze and does exactly the same thing 
over again for this new line. And so 
the program continues, left to right, 
top to bottom, creating and printing 
the maze. 

When the program has completed 


the maze—but before it has printed 
the last line—it is time to make the 
exit. The program randomly picks a 
spot on the last line of the maze and 
blows a hole through the bettom of 
the maze pattern, thus creating the 
stop point. The last line is printed, 
then the STOP message, and you 
have a maze with only one solution, 
See listings 2a and 2b on page 282 for 
а sample maze and its matrix, 


Additional! Comments 

The program makes a boundary by 
setting the outer rows and columns of 
the matrix to 1, making them non- 
frontier, This method wastes the 


4); WRITELN ('STOP'); 


outer limits of the matrix and 
decreases the size of the maze but is 
much faster than any kind of numeric 
subscript out-of-bounds checking 
since the program logic treats these 
outermost nonfrontier cells as off- 
limits territory. Therefore it won't go 
beyond them and cause a subscript 
error. Note that this requires a maze 
of 10 by 10 to actually be stored in a 
12 by 12 matrix. Naturally, the 
percentage of memory required as 
overhead to store these outermost 
values goes down rapidly as the size 
of the maze increases, so this method 
becomes highly efficient with very 
large mazes. 
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New! TI LCD Programmer. 


Hexadecimal and Octal Calculator/Converter. 


The brand new tilt-top ТЇ LCD Programmer can save you 

hours of work. | was designed ies lied for the 

problems you do, and has features t 

suited for applications in computer programming, 

debugging, repair and digital logic design. 
е ате arithmetic іп any of three number bases — ОСТ, 


* Integer, two's complement arithmetic іп OCT and HEX. 

a One's complementi capability In OCT and HEX. 

s Converts numbers between 

» Fifteen sets of parentheses available al each of four 
мены levels. 

е Logica! functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 


Unisource Electronics has committed to buy TI's initial 
production of this unique product. Avallability is 
limited! Order now. 


T, DEC and HEX. 


Ckcle 421 on inquiry card. 


at make it ideally 


15-Day Free Trial. 


The besi way to evaluate the TI LCD 
Programmer 18 to try Ц yoursall — on the 
job — for 15 days. H усуте not 100% 
satisfied, simply return it for a іші refund. 
Order now hy calling toll-free; 


1-800-858-4580 


іп Texaa сай 1-808-745-6835 
Lines open 8 вт to 6 pm CST 


І 
| 
| 
| 
| 
| 
| 
| 
| 
| dust giva us your name, shipping address 
| 
| 
| 
| 
| 
| 
| 


and Visa or MasterCard number and we 
will charge the tax deductible’ $75.00 
purchase price, plus $2.00 shipping and 
handling (Texas residents also add 5% 
Sales tax) to your account Or sand your 
check ог money order to: 
Unisource Electronics, Inc. | 
Р.О. Box 64240 « Lubbock, Tx. 79464 | 
| 


* When used for business. 
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‚ Color output for $1995...апа less. with proportional spacing and auto- 
The Prism color printers from matic text justification make the Prism 
Integral Data Systems give you great Printer ideal for all your correspon- 
color hard copy for dence requirements. 
less than you'd pay for | A new cut sheet feeder 
most other quality automatically positions 
. colorless matrix wee an 8!^" x 11” sheet 


printers. =» for quick, hassle-free 
The fully optioned loading, while a soft- 

132 column Prism ware selectable 

Printer turns complex | Sprint Mode lets 


data into colorful, 
communicative infor- | 
mation that you can 


ча you fly through data 
Я at over 200 cps. And if 
your requirement is for 


really use. Practical information that only an 180 Ката printer, or if уои 
can help you develop ideas, make deci- simply don't need some of the perfor- 
sions and effectively communicate mance features mentioned, other con- 
with others. Detailed inventory data, figurations of the Prism Printer are 
lengthy sales analyses and financial available for even less. 
models can now be displayed more How much less? Contact your local 
clearly and precisely than ever before dealer to find out. Call toll free (800) 
with colorful text, charts and graphs. 258-1386 (New Hampshire, Alaska 
and Hawaii, call (603) 673-9100) for 
And color is just part of the Prism your dealer's name. He'll color your 
Printer story. output affordable. . . at just $1995. 
Text quality print at up to 150 cps, And less. 


Affordable color. Now. 
Meet the A Prism Printer?" from 
Integral Data Systems 

$)... Data Systems, Inc. 


A Whole New Spectrum of Imaging Ideas 
Milford, NH 03055 Telex: 953032 


M 
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Listing 2a: А 10 by 23 maze. This one is rather simplistic and illustrates how the maze is easier to solve from bottom to top. 
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STOP 


Listing 2b: The contents of matrix M, the internal representation of the maze in listing 2a. Note the outer border of allis. This keeps 


the algorithm from skipping beyond the matrix boundaries. 
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Announcing the mbp COBOL Compiler 


= for СР/М-86:... 
C available now. E- 5! 
Recently, 16-bit microcomputers have been the big 
news. And heres more news just os big: the 
mbp COBOL Compiler for 16-bit systems. Not 
а 'sometime-in-the-future' product, its here now 
—we'e already delivering. 


For commercial and administrative applications, COBOL 
has long been recognized as the language. 
№5 standardized and maintained like no other lan- 
guage —witness its popularily on mainframes for 
the last wenty years, Now, as 16-bit micros grow 
n popularity, so will COBOL. How can it miss? 
For business micro users, it opens up a whole 
range of benefits that previously only mainframe 
and mini users enjoyed. For application soflware 
developers, its a completely new market—for 
dealers, too. 


The mbp COBOL Compilers fine features include: 
meets ANSI 74 Standard [low intermediate}, 
certification applied for * real executable machine 
code —run-time efficient, memory efficient • use- 
proven reliability « user-friendly (example: over 
500 error messages) * maximum portability pro- 
tects soflware investments. 


And its available now for CP/M-86, ВМХ-86" and 
ISIS*; available soon for OASIS-16* and MS-DOS* 


Who is mbp? We're а worldwide company with 
more than twenty-five years of system software 
experience —more than twelve in custom COBOL 
Compiler installations for mainframes and minis. 
Now, this vast experience is also available to 
micro users. Take advantage of ї —ѕепа the 
coupon or call today and start getting mainframe 
capabilities from your CP/M-86 micro. Why wait? 
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SOITWARE, and LT 
SYSTEMS TECHNOLOGY INC. 


7700 Edgewater Drive, Suite 626 В 
Qokland, California 94621 
Phone 415/432-1555 


mbp COBOL is what I've been waiting fer. 
Please send me today: 


Special introductory offer 

тор COBOL for СР/М-86 at single 

copy special introductory price of $990. 

[Users Manual included. Offer expires June 30, 
1982 when retail price will become $1400.] 
mbp COBOL Users Manual only, $95. 
Complete mbp COBOL information. 

Please have a representative contact me with 
information about OEM and distributor 
arrangements. 


Name 
Title 


Company 
Street {no PO Box numbers) 
Ciy_ State Zip 


Check enclosed О VISA 


UPS C.O.D. О Masterchorge 
(Add $3 ice shipping Colformo residents soles tox.| 


Card Number___ Exp. dale 
Signature 


Hordwore requred: 96K memory, hard disk, 8-inch Toppy. 
'CP/M-Bó в o Digitol Research trademark; RMX-B6 and ISIS 


are Intel ТМ; OASIS-16 is а Phase One Systems, Inc. ТМ, 
MS-DOS is a Microsofi, Inc. TM, 
See us at 


COMDEX 
bp COBOL. Now. Booth 1467 


Q is а Boolean variable that is also 
used as an arithmetic argument. The 
value of Q decides whether we ad- 
vance to the next cell of a line 
(0 = 1) or not (О = 0). 

The program is very simple, Since 
it requires only integer arithmetic and 
uses a maximum integer value of 15, 
it is a rather trivial task to convert to 
machine language. Since each maze 
cell can attain only five values, this 
means that on a 60K-byte computer, 
assuming 4K bytes are used for pro- 
gram and operating system, and 


assuming each byte is broken into 
two cells, a maze 


V (60000 x 2) or 340 


cells square is possible. Since a 
132-column printer can print only 43 
cells across, this means a 2500 by 43 
maze can be created. Ássuming 66 
lines per page, a maze almost 80 
pages long is possible. 

The algorithm is fast. There is 
almost no delay between successive 
lines of the maze on my line printer 


How to get a Complete 
S-100 Bus, 280A ' Based System 
With DMA Transfer and Memory Management 
оп an IEEE Spec 6961/02 Board for $1095 


This versatile single boord , Model CPZ-48000, 

con be used in many applicahions including: 

C] Singla босо, sland dione computer 

[Г] Network moster 

C] Multiuser hes! 

[ ] Multiprocessor host 

Тһе Model CP2-48000 features: 
Single or Double Density y Disk controlling 

U upiofour 8' or 5Y” Rappy disk drives in а 

Interrup! or Programmed 1/0 mode 

[ ] 64 Kbytes of onboard Dynamic RAM with Memory 

сон Kbytes to 64 Kites under software 
ral. 

Г] Four Channel Direct Memory Access Controller. 

(0 TwoSerial VO channels with one channal pro- 
[ин in either ОМА, Interrupt or Programmed 


Г] Two Рогайе! 1/0 channels with one channel 
ommaoble in either ОМА, Interrupt or 
a ril 170 mode. 


LEM IILO Id 2 T4 

Tybo Desa пп пере Pace теті пі гін сагыр 

Mure Ки CPOM Me ee eel er, 3 Сирин 

Breve p Ти патта т]. ace пі Ға 3 


[0 Memory Management of 16 Megabytes ol system 
memory. 


Vectored Priority Interrupts chained 
L rers VO ere apis use wilh 280 Mode 
2 interrupts. 


Provisions for ether a 2 eor4 onboard 
- тре 


CP/M'" ond МР/М" operating systems avollapie, 
[1 TurhoOOS™ avallobie soon. 


[ ] Turbo-Disk™ implementation included. 
intercontinental Micro Systeme also manufactures о 
256К, ҰК incremeni, tully bonk selectoble memory 


Ки any пет information please сой interconBnentol 
Micro Systems or ciicie Те bingo number below. бесін 
inquiries are welcome. 


1233 SOUTH DOUGLASS ROAD. SUTE Е 
ANAHEIM, CALIFORNIA $2806 
(714) 828-8758 TELEX G7B4O0FTAB-IRIN 
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Circle 485 on inquiry card. 


past the first few (I use a Horizon 
computer at 4 MHz with an Аладех 
printer). 


Possible Enhancements 

Оле side effect of the algorithm is 
that the maze is almost always easier 
to solve by traveling from bottom to 
top. This makes sense when you 
realize that there are more possible 
pathways for the maze maker when 
the maze is "young" than when it is 
"older" (farther down, or more com- 
plete), Pathways created will general- 
ly be longer near the top of the maze 
and wil have more possible paths 
diverging from them. А nifty solution 
to this problem is to duplicate the 
same algorithm in reverse, starting 
from the bottom right cell and mov- 
ing from right to left, bottom to top. 
However, if the program figures out 
one line at the top, then one line at 
the bottom, alternating, the maze will 
be impossible to solve since the two 
separate pathways will never inter- 
sect. To fix this problem, randomly 
pick one place where the two path- 
ways run side by side and cut a wall 
to connect them at that point. 
Naturally the correct solution of the 
maze will run through that hole, 

Another option to make the mazes 
more difficult is to weigh the random- 
number generator in favor of paths 
that extend vertically —at least for the 
first several thousand decisions (this 
is assuming the maze is higher than it 
is wide, which will normally be the 
case). Other "derandomizing" opera- 
tions on the random-number репега- 
tor output can create beautiful and 
eye-catching patterns, not to mention 
some eye-strainers. 

After each line of the maze is 
printed, the corresponding matrix 
row is never used again. [t is possible 
at that time to shift the entire matrix 
up one row. The first line disappears, 
the second becornes the first, the third 
line becomes the second, and so on 
through the end of the matrix. Be 
careful to set the last line to frontier 
status, The program then becomes 
capable of making infinite length 
mazes having only a single solution. 
Implementation of this feature is left 
to the motivated reader. Ш 


| Кев. 


| want to turn my microcomputer into a 
powerful information and communications 
system. Send me your free Information Kit. 


| №. 


Thanks anyway, l'm already on-line 


with THE SOURCE:" 


If you are not oneofthe more than 11,000 
microcomputer, data terminal or communt- 
сайпа word processor owners who already 
subscribe to The Source, send іп this coupon 
or call us toll-free. We 
will send you our free 
Information Kit that de- 
scribes the over 1200 
programs and services | 
now available from The 
Source. You'll see how 
easy itis to tum your 
microcomputer into a 
powerful information 
and communications 


system. | 
With TheSource, you | 

get hundreds of useful | e -— 

services for the home | Е .. 16-page color 

or for helping you run L —  Gompiete baling Of 


your business more profitably. You can get 
current stock prices, make airline reserva- 
tions, find a good restaurant, barter goods 
and services, get up-to-the-minute sports 
and news from UPI. You can communicate 
instantly through electronic mail with branch 
offices and field representatives subscribing 
to The Source; you can create your own bus- 
iness programs, on either a simple or sophis- 
ticated level. 

In addition to all this, you also have access 
to hundreds of easy-to-use data bases, elec- 
tronic games, informative and educational 
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L The Source is а servicemark of Source Telecomputing Corporation, a subsidiary of The Reader's Digest Association, Inc. 


Circle 385 on inquiry card. 


For free Information Kit 
call toll free 1-800-323-1718. 


programs (including lessons in geometry and 
spelling, foreign language drills and math 
reviews], and a unique shop-at-home service 
that lets you buy over 30,000 brand name 
items at discount prices. 

You can do all of this 
easily and inexpensive- 
ly with a local phone 
call in more than 350 
cities across the coun- 
iry, and at a one-time 
subscription fee of only 
$100.00 and usage costs 
as low as $4.25/hour. 

№ you'd like to get the 
most out of your per- 
sonal computer or data 
; етар i our m 

oc ree number or sen 
1200 programa. for your free kit today. 
You have nothing to lose and a world of infor- 
mation to gain. 
Mail to: 
Source Telecomputing Corporation, Dept. (22M) 
1616 Anderson Road, McLean, VÀ. 22102. 
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Hardware Review 


Colne Robotics Armdroid 
The Small-Systems Robot 


Steven W, Leininger 
5402 Summit Ridge Trail 
Arlington, TX 76017 


If you think you've explored all the possible hardware 
options for your small-computer system and are looking 
for some excitement, you might be interested in Arm- 
droid, a new computer-controlled robot arm. The bright 
orange mechanical arm is available from Colne Robotics 
in kit or assembled form, complete with power supply 
and interface electronics. The kit form, besides being less 
expensive, "enables the person assembling the device to 
understand the principles of the robot," according to the 
manufacturer. The robot can be used for a variety of ex- 
perimental and educational applications. It has 6 
degrees of motion and а lift capacity of 10 ounces. [ 
received both а kit and an assembled Armdroid for my 
evaluation, along with a "preliminary" manual. 


Mechanical Description 

The Armdroid has five major mechanical components: 
the base, the shoulder, the upper arm, the forearm, and 
the wrist and hand assembly. Each section is connected to 
its neighbor by a pivoting or rotating joint. The sta- 
tionary base sits on the tabletop and provides support for 
the rest of the arm. The base, which also serves as the 
enclosure for the stepper-motor-drive electronics, con- 
tains the motor which rotates the arm about a vertical 
axis through the base. 


About the Author 


Steven W. Leininger was the design engineer for the original Radio 
Shack T RS-80 Model | microcomputer. He is now an independent сот- 
puter consultant, 
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At a Glance 


Name 
Armdroid 


Use 
Robotic arm 


Manufacturer 
Colne Robotics 
20? NE 33rd 5. 
Fort Lauderdale. FL 33334 


Dimensions 

At shoulder: 18 by 18 by 29 cm |7 бу? by 11.5 м] 

Shoulder pivot height: 25 cm [10 in] 

Arm length at maximum extension from shoulder pivot to finger 
tip: 48 cm (19 inj 


Price 
Kit: 5595 
Assembled: 5695 


Features 
6 degrees of motion; menu-driven control software; 10-ounce toad 
capacity 


Additional Hardware Needed 
TRS-80 Моде! | Levet ii (other microcomputers will be supported іп 
the future) 


Additional Software Needed 
Learn. an interactive menu-driven control program (included) 


Hardware Option 
Zero-position sense switches 


Documentation 
Construction and Operation Manual. 8? pages 


Audience 
Experimenters, students, and professionals interested in robotics 


5-10-20 Megabytes іп an add-on hard disk for: 
ІВМ Personal Computer • Xerox 820 
Apple е SuperBrain %  Heath-Zenith 
TRS-80 Models II & Ш 


Targa, a truly high perfor- Targa 5 638 Mbytes unfor- Our Targa Winchester-type, 
тапсе design, whether by matted, 5 MB for- hard disk drives are offered 
Porsche or by CMC. Targa matted. Upgrade- in desk-top dimensions of 
hard disk system, a signifi- able to 10 MB 15" x 5%” x 1372" It 
cant extension to the stor- Targa 10 12.8 Mbytes unfor- comes complete with ca- 
age capacity of your micro- matted, s MB Ma bles, software and interface. 
computer, at an unheard of 222 e Call or write for complete 
price/performance ratio. matted specifications and/or the 
suggested list for 5 mb: Targa 20 20 Mbytes format- 4 be So you. Dealer 

| ted, 25.6 МВ un- nquiries invited. 

only $2895. formatted Circle 77 on inquiry card. 


CMC INTERNATIONAL 


A Division of Computer Marketing Corporation 
11058 Main * Suite 220 + Bellevue, WA 98004 » Phone (206) 453-9777 + Telex: 152556 SEATAC 
Call Toll-Free 1-800-426-2963 


ШТ э ре ж — 


Photo 1: The Anndroid kit's many parts. The cost of the six 
stepper motors (at the top of the photo) is offset by the rela- 
tively inexpensive stamped-steel chassis and structural parts. 
The power supply and interface electronics are not shown. 


The shoulder rotates on the main bearing, a fairly 
heavy-duty ball-bearing assembly at the top of the base, 
Five stepper motors and associated reduction gears and 
drive belts are mounted on the shoulder and provide mo- 
tion control to the arm, wrist, and hand. 

The upper arm connects to the shoulder with a 
horizontal pivot and is rotated on that pivot by one of the 
stepper motors in the shoulder, If you move the upper 
arm vertically, the hand is raised and brought closer to 
the base. Cable-driving gears transmit motion to the 
forearm and the hand and wrist assembly; these are 
mounted in the shoulder end of the upper arm. 

The forearm fastens to the upper arm with a horizontal 
pivot and is rotated about that point with one of the 
motors in the shoulder. The primary response to pivoting 
the forearm is the raising or lowering of the hand with 
respect to the tabletop. 

The hand and wrist assembly attaches to the end of the 
forearm with a combination horizontal pivot and bevel 
gear assembly. The operator uses two motors in the 
shoulder to either rotate the hand about the pivot (an up- 
and-down motion) or twist the hand about its axis. The 
remaining motor in the shoulder opens and closes the 
hand's three rubber-tipped metal fingers. 

You can move any section independently without af- 
fecting the orientation of the other sections because of the 
Armdroid's parallelogram-type construction. This in- 
dependence of control permits the angle of the hand to re- 
main constant with respect to the workbench while the 
rest of the arm is manipulated to position the hand in the 
desired location. 


Interface Electronics 

The Armdroid I tested came with an I/O (input/out- 
put) adapter for the Radio Shack TRS-80 Model I. This 
adapter, a nonlatched parallel port, plugs into the expan- 
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Photo 2: The shoulder contains five of the six stepper motors. 
Keduction gears are used to increase the force applied via the 
drive cables, 


sion port on the TRS-80. A cable from the adapter plugs 
into the base of the Armdroid. 

Colne Robotics has mounted two printed-circuit cards 
within the base of the Armdroid: the interface board and 
the motor-drive board. The interface board accepts 
signals from the TRS-80, conditions them, and converts 
them to pulses of the duration and shape suitable for con- 
troling the arm's motors. The motor-drive board 
amplifies the signals to provide the voltage and current 
levels required to drive the motors' coils. 

You can set the Armdroid’s internal electronics for ex- 
ternal computer control or operation via manual switches 
by making the selection on the two printed-circuit boards 
inside the Ármdroid's base. 


Building the Kit 

Being a disciple of Erector Set and Heathkit, I had no 
fears about venturing out into the frontiers of robot kit 
building. To get a feel for the scope of the project, I laid 
all the parts out and familiarized myself with the con- 
struction section of the manual. 

The manual I received was a preliminary version. The 
entire mechanical assembly instructions were on just six 
pages! Undaunted, I forged ahead. About halfway 
through the first paragraph, I was instructed to glue 
magnets onto some of the gears. Apparently, the magnets 
are optional (at least they weren't included in the kit), but 
no mention was made of that fact, The system uses the 
magnets and their respective reed switches to sense the 
home position of the gears. 

The instructions rambled on, sometimes with several 
steps in a sentence. The manual specified part numbers 
(usually) but didn't refer to the drawing numbers. 

І knew the next part was going to be tricky because the 
instructions said that an assistant would be helpful. The 
task at hand was to assemble a dual-race ball-bearing 
assembly from scratch. Using refrigerated petroleum jelly 


Z-80A™ CPU, 


Floppy Disk Controller, 
64K of Memory, Serial & Parallel 


ИО Ports ... all on a SINGLE S-400 BOARD! 


Your business computer market 


has problems—expensive, power- 


hungry machines that are hard to 
expand and even harder to 
service. Advanced Micro Digital 
Corporation has the solution— 
SUPER/quad, a TRULY single 
S-100 board computer that will 
seem like a dream to skeptical 
technicians and salesmen—not 
to mention your customers, 
SUPER/quad is less expensive, 
less difficult to service and 
expand and requires less power 
than traditional four board S-100 
systems; yet it contains all their 
popular features: 


е IEEE 5-100 Standard 
e Z-BOA' "CPU 
• 64K Bank Select Memory 


* Both 8" or 5%" Floppy Disk 
Controller (WD 1793 chip) 


ғ 2 Serial & 2 Paralleli ПО Ports 
* Real Time Clock Interrupts 

e 2K Monitor EPROM 

е Extended Addressing 


• Runs with CP/M™ MPIM™ 
and CP/NET™ and Turbodos™ 


* One Year Warranty 


- For more information 


on SUPER/quad write or call: 
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Advanced Micro Digita! 
Corporation is dedicated to the 
research and development of 
85-100 computer technology. The 
maintenance of superb quality in 
our product line Is our priority. 


Now you can say "Good-Bye!" to 
all your old S-100 boards without 
giving up convenience and 
configurability, because now Its 
all оп а singe S-100 ЗН 


© СОРУЧОН 1981 Асхолсес Mico Digital Corp 
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circuit boards. The motor-drive board (left) and the micro- 
processor interface board (right) are easy to assemble and con- 
nect directly to a TRS-80 Model I (versions for the Commodore 
PET, the Apple Il, and the Sinclair ZX81 are planned). 


as per the instructions, I greased the bearing track and 
imbedded 24 ball bearings in the goo. After carefully in- 
serting the base-support column into the bearing and 
turning the assembly upright, I attempted to repeat the 
job on the upper bearing track. 

Darn. While tightening the adjusting ring, three balls 
hopped out of the lower bearing and huddled in a mound 
of petroleum jelly. Back to the beginning; twice more the 
same thing happened. Arrgh!! Finally, success! But wait, 
why was the shoulder pan rubbing on the shoulder-drive 
gear? And, wasn't that ball-bearing assembly just a little 
bit off parallel? At this point, I decided to cheat and look 
at the factory-assembled Armdroid. It appeared that the 
bearing-support column was too short. І described my 
problem to the gentlemen at Colne Robotics over the 
phone and was told that I probably had the bearing 
ring—an almost but not quite symmetrical part—on up- 
side down. 

I tried it again: I disassembled the bearing, inverted the 
bearing ring, and carefully placed the steel balls in the 
petroleum-jelly-coated track (I’m pretty good at this by 
now). Continuing as before, I installed the adjusting ring 
and beheld a smoothly operating shoulder bearing. 

The instructions continued: put this motor here, put 
these gears there, and see the drawing. Well, I looked at 
the drawing. (The drawings are good up to a point, but 
they lack fine detail or close-ups іп some areas.) I cheated 
a couple more times by looking at the assembled arm to 
verify my understanding of the drawings and text. 

Assembly continued on the upper arm and forearm. 
The wrist posed no major problems. Then disaster 
struck! The fingers are held together with a large number 
of "circlips" (split rings that fit around the outside of a 
shaft). The circlips allow you to slide a rod through a 
hole, then prevent the rod from sliding back again. A 
special pair of circlip pliers is an absolute necessity to 
proceed beyond this point, I tried to make do with what 1 
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Photo 3: The controlling circuitry is contained on two printed- 


Photo 4: А mechanical assistartt сап speed the assembly of the 
arm. 


had (needle-nose pliers, screwdrivers, etc.) and realized I 
definitely needed the proper tools. It would have been 
nice if the appropriate pliers came in the kit or were at 
least available as an option. 

The final assembly of the hand progressed easily after І 
purchased the circlip pliers. The instructions said to con- 
nect the arm assembly to the shoulder and base assembly. 
The cable threading came next. In the helpful hints sec- 
tion, the instructions said that this operation is greatly 
simplified by threading the arm before attaching it to the 
shoulder. So I started over again. 

The actual cable threading progressed well, except for 
a clearance problem on one of the wrist cables. After 
checking the preassembled arm, I decided that cable 
clearance in the wrist is an assembly problem that Colne 
Robotics had experienced and corrected but had not up- 
dated in the manual. Ten minutes later, the offending 
cable had been restrung and worked smoothly. 

The two printed-circuit boards went together just 
about as well as one would expect. No part numbers or 
reference designators were silk-screened on the boards, so 
I had to rely on the drawings in the manual for parts 
placement. Mounting the interface and motor-driver 
printed-circuit boards into the base of the Armdroid and 
connecting the stepper-motor wires to the driver board 
completed the assembly operation. 


Using the Armdroid 

A machine-language cassette for the TRS-80 Model I 
Level II microcomputer comes with the Armdroid. The 
menu-driven program, named Learn, allows you to 
familiarize yourself with the operation of the robot arm 
and to create, modify, and save motion sequences. 

The manual suggests reading through the software 
description quickly and proceeding to the "Introductory 
Demonstration Sequence" section, which tells you to 
load Learn and enter the learn mode by typing an "L". 


introducing the METROTECH Viewdata Option 


All you need to extend your S100 

Business Computer to bring you 

the last word in Viewdata Systems, 
lus EH Intemationally acclaimed 


METROTEL - in one flexible package it 
Offers ай you need for creating, running 
and editingthe most advanced of in- 
house viewdata systems - withallthe | 
advantages of linking up with the Prestel | 
world-wide videotex service. I | 


The - 
Grenadier 
METROTEL- anew type of information № —— 
service for al business use. й 
Simple to use, METROTEL brings to the 
S100 computer a complete viewdata 
system. Тітеіу information can be 
isplayed in full colour on тапу remote 
rnonitors, and with METROTEL's 
sophisticated editing facilities, eye- 
catching screens can be rapidly created. 


ILA RITCHELA 
BYRON COPTER 


Ideal for setting up private systems for 
use in hotels, conference centres, | 
shopping centres or any public area — or | 
anywhere you require 'in your home' or 
'in your office' notice board facilities. 


Welcome to Prestel 
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он MED 17 „А 1901 47 13:21 


KEY ә TO СОТНАЯ 
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VIDEOTEX NOW 

The Prestel Worid Service 

METROTEL places the world at your 
fingertips via the PRESTELW/orld Service. 
Through PRESTEL, world-wide videotex 
information banks are now available in 
the United States at the touch of a button 
-including – 

WORLD-WIDE COMMODITES' PRICES, 
INTERNATIONAL MESSAGING, BUSINESS NEWS, 
WORLD NEWS, TELESHOPPING, TRAVEL АМО 
RESERVATIONS, INTERNATIONAL NEWSLETTERS, ETC. 
METROTEL was designed and 
implemented in England, the birthplace of 
PRESTEL, andis fully compatible with the 
PRESTEL system. The PRESTEL World 
Service offers a low monthly charge and 
pay-as-you-use billing, and, with 
METROTEL you can have it on your 
computer. .. NOW. 


Forfurther information on PRESTEL, contact: 
Logica 212/599-0828, 
666, Third Avenue, New York, NY10017 


To obtain your METROTEL system, ‘phone 
METROTECH in England on Uxbridge [City 
Code 895] 57780 or telex uson 935302. Better 
[and cheaper] still, find your nearest METROTEL 
owner and send us an immediate message ма 
PRESTEL Number 01937 9861. 
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printer interface 
at avery low cost 


For the first time ever a truly affordable Apple interface offers all 
the most sophisticated text and graphics capabilities on Epson®, 
Okidata®, Centronics®, and IDS® printers. With the easy to use 
PKASO Interface, you simply slip it into your Apple Computer? 
attach the cable to your printer, and enjoy all these features: 

¢ Broadest range of text printing using your software * HiRes 
graphics with up to 40 creative options е LoRes and Half Tone 
graphics in 16 levels of gray * SuperRes plotting with up to 2160 
x 960 points per page * User created or software defined charac- 
ters and symbols « Full text and graphics dump of absolutely апу 
screen image. 


Gray scale printing 


At Interactive Structures we've built our reputation on innova- 
tion, quality and service, and we're doing it again with the new 
PKASO series. The PKASO Interface will bring out the best 

in your Apple Computer, your data printer and your program. 
it will perform with al! popular languages such as BASIC and 
ASSEMBLER. !t will print both text and graphics with PASCAL. 
And it's the first and only Apple interface to offer all this plus 
support for the Apple 2-80 CP/M System апа for full Apple /// 
operation. 

Don't settle for less. Ала don't pay more. Call us now for the 
name of the PKASO dealer near you. Circle 210 on inquiry card. 


Interactive Structures, Inc. 
112 Bala Avenue 

Р.О. Box 404 

Bala Cynwyd, РА 19004 
(215)667.-1713 
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Photo 5: The hand and wrist assembly has three fingers. The 
fingers are opened and closed in unison under program contral. 


The wrist allows both rotation and up-and-down motion of the 
hand. 


This mode lets you manually operate the robot while pro- 
gramming it to follow the same motions automatically. 

The program asks you if you want to start again, con- 
tinue from the present position, or exit the program. 
Type "S" to clear the memory and free the arm. The arm 
is Нее when no torque is applied to the stepper motors. 
This allows you to initialize the Armdroid's position by 
hand using the large gears in the shoulder. When you are 
satisfied with the starting position, press the space bar. 
The program applies torque to the arm, effectively stif- 
fening and locking the arm in place. 

You can now move the arm using the Q, W, E, R, T, Y, 
and 1 through 6 keys to manually control the movement 
of the different parts of the arm. If you're like me, it will 
take a couple of tries to predictably move the arm, rotate 
the wrist, and open and close the hand under manual 
control. Type a "0" to get out of the learn mode. 

Now the miracle of life! Press "G" for go, and the Arm- 
droid takes the shortest path to your initial starting posi- 
tion. The program then asks "O" (once) ог “Ғ” (forever). 
Forever seems like a long time for something you haven't 
tried yet, so type " 

Wowl The arm is doing just what you taught it to do! 
And without the long pauses for head scratching and note 
taking! You are returned to the menu. 

To look at the sequence of commands that were sent to 
the stepper motors, type "D" for display. А table appears 
on the screen showing the stepper increment values 
stored in memory. 

To extend the sequence of movements, simply reenter 
the learn mode, and type "C" for continue. You can add 
additional motions by using the manual-control keys. 
Once again, you must type "O" to return to the menu 
mode. 

After testing the new sequence, you may decide that 
some of the motions need to be fine tuned. This can be 
done using the edit mode. 


The Magnificent Fonts 


MultiMode Printer . . . At a Sensible Price— $1,995 (Qty. 1) 
Offers Flexibility 


"Flexibility" means instantaneous call up of any of this trend- 
setting machine's many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two buit in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Model 7030 to 
do more. 


“ "Т Т 37 Compare the '"Beauty'' of our printed letters for the word process- 
The Beautiful Font ing fonts which include Cubic, Trend, Spokesman, Courier, Italics, 
Script, OCR-A, APL, Scientific plus downloaded fonts from your 
computer. Draft copy modes include 8 resident fonts — U.S., 
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and 
Danish. 


Other features include high resolution graphics — 144 x 144, 
single pass and double pass word processing, and 180 cps data 
processing modes and user defined formats. 


Operator initiated, the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 


For more information, or a demo, са! us about the new Qantex 
Model 7030 MultiMode Printer. 


Qantex Division of North Atlantic 


60 Plant Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 
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Photo 6: The Armdroid has а maximum reach of 19 inches from 
the shoulder base. 


Three cassette-tape commands allow you to save your 
Armdroid sequence for a rainy day. "W" (write) savesthe 
sequence in memory on the tape, "R" (read) retrieves the 
sequence from tape, and "C" (check) verifies that the data 
on the tape is the same as that in memory. 

Colne Robotics has graciously included the source 
listing for the Armdroid control software in the manual. 
The Z80 assembly-language source is well documented 
and should prove to be a valuable learning tool for the 
student of robot technology. The source code is also 
useful to those who wish to modify the control software 
for a specific application. 

] understand that Colne Robotics is developing similar 
software for other microcomputers, such as the Com- 
modore PET, the Apple II, and the Sinclair ZX81. Watch 
their advertisements for further details, 


AppleLOgO 


by Harold Ableson 


Documentation 

The 87-page manual is broken down into four sections. 
The introduction section is nine pages long and strays 
from the purpose of an experimental robot arm. Discus- 
sions on the economic and social impact of industrial 
robots, complete with tables and formulas, seem more 
like padding than useful information. 

The second section deals with the mechanical assembly 
of the Armdroid. Аз noted above, some deficiencies and 
inaccuracies in the instructions exist. А hand-holding, 
step-by-step approach would benefit the novice builder. 

The next section details the electronics of the Arm- 
droid. This section was not too bad, but again a step-by- 
step approach would be helpful. 

The final section describes the software package in- 
cluded with the arm. This chapter of the manual was the 
easiest to use, due in part to the quality of the Learn pro- 
gram itself. And 1 applaud the inclusion of the program 
listing as an aid to understanding the ins and outs of 
microprocessor-controlled robotics. 

It should be noted that my review is based on a "pre- 
liminary" manual for the Armdroid. 1 have been reas- 
sured that the manual will be revised to eliminate sorne of 
the limitations that I have noted above. 


Conclusions 

eThe Armdroid is a low-cost manipulator with good 
dexterity and maneuverability. 

eThe software delivered with the arm is easy to use and 
serves as a powerful tool in understanding robot opera- 
tion, 

@The Armdroid kit is not for the inexperienced builder, 
unless the manual is improved. 

el feel I have learned а lot about the mechanics, elec- 
tronics, and software of robots, thanks to the people at 
Colne Robotics, Ш 


The name Logo describes not only the evolving 
family of computer languages detailed in this book, 
but also a philosophy of education that makes full 
and innovative use of the teaching potential of 
modern computers. Apple Logo presents the Apple П 
user with a complete guide to the applications of this 
unique system and also includes a description of ТІ 
Logo for users of the Texas Instruments 99/4 
computer. 

The designers’ vision of an unlimited educational 
100] becomes a reality for the Apple II user who 
begins to work with this procedural language. Logo 
enables even young children to control the computer 
in self-directed ways (rather than merely responding to 
it), yet it also offers sophisticated users a general pro- 
gramming system of considerable power. 
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Apple Logo actually teaches programming tech- 
niques through ‘‘Turtle Geometry’’—fascinating 
exercises involving both Logo programming and 
geometric concepts. Later chapters illustrate more ad- 
vanced projects such as an “INSTANT” program for 
preschool children and the famous “DOCTOR” pro- 
gram with its simulated ''psychotherapist.'' 


ISBN 0-07-00425-0 

| 240 Pages 

Softcover, spiral-bound 
$14.95 


1 Call Toll-Free 800/258-5420 


BYTE Books 70 Main Street 
Paterborough, М.Н, 03458 
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Right for the time. Finally 
someone invented an RS-232C 


compatible calendar/clock system, 


complete with 6-digit display... 
and selling for only $249. Hayes 
did it! 

Introducing the Hayes Stack 
Chronograph, the newest addition 
to the Hayes Stack microcomputer 
component series. It allows your 
computer to accurately record all 
of your system activities by date 
and time...down to the second. 
Thanks to a battery back-up sys- 
tem, you never have to reset the 
time when your computer is off, 
and it will Keep on ticking even when 
theres a power failure. A write- 
protect switch prevents accidental 


changing of day, date or time. 
Right for the job. The Hayes 
Stack Chronograph is ideal for any 
home or business application re- 
quiring accurate timekeeping. Use 
it for timing everything from lights, 
burglar alarms, or sprinkler systems 
.to sending mail electronically 
(with the Hayes Stack auto-dial 
smartmodem and your computer) 
.. Jogging and recording reports 
or time-sharing access time... 


atter 


and batching ай your messages 
to send at night, when rates are 
lowest. Chronograph helps do 
it all. 

And Chronograph stacks 
up. Keep your computer system 
up-to-date with the Hayes stack- 
ables, including the RS-232C com- 
patible Smartmodem, the most 
sophisticated 300-baud originate/ 
answer modem you can buy. And 
yet, its probably the easiest to 
use too. 

The Hayes Stack Chronograph 
and Smartmodem are available 
whereverfine computer products are 
sold. Its 
time. And 
its now. 


| == 
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пес рут F 


Hayes Microcomputer Products, Inc. 5835 Peachtree Corners East, Norcross, Georgia 30092 404/449-8791 


Hayes Stack ів a trademark of Hayes MarocomputerProducts. inc (С) Hayes Мегосотрыег Producta, inc. 
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| Software Review 


Super FORTH Isn't 


Gregg Williams 
Senior Editor 


Lets imagine that someone has just implemented a 
language that looks something like BASIC, but that it has 
some very strange and arbitrary qualities. For example, 
not every line has to have a number, but all line numbers 
must end with a 5. All variables must be exactly three 
characters long. The BASIC keyword STEP is replaced 
by the word EVERY, and variables used in an INPUT 
statement must begin with the letter I. Although the 
language works—you can write programs in it—how 
would you feel if the manufacturer called the product 
Super BASIC? 

It's apparent that I’m very disappointed with Hayden's 
Super FORTH and that I don't believe it is a worthwhile 
product, When I first saw the ads, I was very excited 
about the product, It ran on the Apple (only one very ex- 
pensive Apple FORTH existed at the time); it implement- 
ed Apple high-resolution graphics, floating-point 
numbers, and string variables (none of which are usually 
supplied in a standard FORTH); and the $49.95 price was 
right. At the time, I thought Super FORTH might become 
the de facto standard for the Apple II. 


At a Glance 


Name 
Super FORTH 


Type 
Version of the FORTH pro- 
gramming language 


Manufacturer 
Hayden Book Company Inc. 


50 Essex St. 
Rochelle Park, NJ 07652 
|201) 843-0550 


Price 
$49.95 


Author 
Larry Bugbee 


Format 
5'A-inch floppy disk [boots 
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under DOS 3.2 or BASIC’s 
disk] 


Language Used 
6502 threaded machine 
code 


Computer Needed 

Apple ll with 48K bytes of 
memory and Applesoft either 
in ROM or loaded into the 
Apple Language Card 


Documentation 
35 pages in a 3-ring binder 


Audience 
People interested in FORTH 


I have been working with different versions of FORTH 
for about a year and a half and have used versions based 
both on and independent of the FORTH Interest Group 
(fig) version. I say this to indicate that I can be fair with a 
non-fig-FORTH implementation. I spent several nights 
programming on the Super FORTH system, and my con- 
clusion is this: if you want to use this particular version 
of FORTH because of the features mentioned above, fine. 
However, if you're interested in interacting with the 
world of FORTH outside the confines of the Super 
FORTH instruction manual, you should buy a different 
version. 


Problems 

To indicate why I formed my opinion of this software, 
here are some of the problems I found. 

Super FORTH lacks the “screen” mechanism almost 
universally used to store FORTH source code for later 
compilation, [t has only two commands that let you store 
either the entire contents of the FORTH system at that 
time or only newly defined words. This means that if you 
want to modify a definition, you have to FORGET it 
(cops—Super FORTH has по word for FORGET) and 
retype it. If the word you're redefining isn't the most ге- 
cent one defined, you automatically lose every word 
defined after that word, and you have to retype those 
words as well. The absence of this feature alone puts an 
unreasonable burden on the Super FORTH user. 

Certain essential FORTH words are missing; others 
have arbitrary nonstandard definitions. For example, the 
words ROT (which rotates the top three numbers on the 
stack), ( +1 ) (which adds a number to a variable), and 
FORGET are missing in Super FORTH. (The braces are 
standard BYTE notation for FORTH words that include 
punctuation and for lists of FORTH words.) In addition, 
other words behave differently. The word С@ in other 
FORTHs takes the contents of a single byte and puts the 
byte on top of the FORTH stack; in Super FORTH, the 
corresponding word 10 must be followed (don't ask me 
why) by the words { OPUSH SWITCH } to make the 
number available on the top of the stack. 


...deseribing the price 
performance leaders in 
table top computers. 

Owning an SX from IMS 
International is a joy no matter which 
model you choose. 

Both give you Winchester perform- 
ance and a lot more. 

Our 5000 SX table top computer 
features either a 5.5 or 11 MByte 
Winchester subsystem, plus one or 
two 914" floppy drives. 

And our 8000 SX offers a 10, 20 
or 40 megabyte Winchester, plus one 
or two 8" floppies, and a 17 megabyte 


incremental cartridge tape drive 
subsystem. 

Both high performance Winchester 
subsystems deliver awesome speed 
— ten times faster than floppies, 
on the average. You can load a 20 
KByte system program in less than 
а second. 

More importantly, IMS systems 
are engineered for reliability, so 
downtime won't take away the gains 
Winchester technology brings. 
They're strictly business, from their 
metal-not-plastic cabinets to their 
test-don't-guess circuitry. 


And with our full 2-year warranty, 
you have it in writing. 

Software for the SXs includes 
either single user, or our new 
high performance multiuser/ 
multiprocessor operating sys- 
tems, plus BASIC, FORTRAN and 
COBOL languages, and a host of 
compatibility-tested application 
programs. 

Рог complete information and 
specifications on the 5000 SX and 
8000 SX, along with the location of 
your nearby IMS International dealer, 
just contact us. 
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We'll tell you everything you ever 
wanted to know about SX. 

Call (714) 978-6966 or 
(702) 883-7611 today, or write: 


IMS 


WE BUILD COMPUTERS AS IF YOUR 
BUSINESS DEPENDED ON THEM. 


2800 Lockheed Way, Carson City 
МУ 89701 - Telex: 910-395-6051 


Another arbitrary difference is that do-loops in Super 
FORTH cannot be nested in the same word (contrary to 
the way all other versions I know of work). In Super 
РОКТН, you must define а word that contains the inner 
do-loop, then use this word within the do-loop of another 
word. Again, this is a problem only if you plan to in- 
teract with the rest of the FORTH world. Unfortunately, 
Super FORTH has too many such problems. 

Although the Super FORTH system worked most of 
the time, it "went away" (irretrievably malfunctioned) 
many more times than my two other versions of FORTH. 
I] counted four fatal malfunctions in one session. 

Many FORTH functions, given the same name in every 
other FORTH implementation, are given other names in 
Super FORTH. For example, the FORTH words ( C 
C! C, } are in Super FORTH { 16 1! 1, ). This small 
point is annoying when trying to relate Super FORTH to 
other written material about the FORTH language. 

Another annoying point is that all numbers printed 
from the stack are always printed with leading zeros 
(e.g., 0005 if you are in hexadecimal mode, or 00005 if 
you are in decimal mode). Although this would be useful 
in printing tabular material, I think the fixed display 
width indicates a lack of craftsmanship. 


Good Points 

To be fair to Super FORTH and its author Larry 
Bugbee, the product does contain a number of things that 
are quite good. 

The documentation for Super FORTH is better than 
average when compared to other FORTH products. 
Word definitions are grouped by function and are ex- 
plained with a minimum of jargon. In a radical departure 
from most FORTH documentation, most word defini- 
tions include an example of their use, and some even give 
guidance for their proper use. 

Super FORTH includes words that allow you to do 
Apple high-resolution graphics on high-resolution page 
1. It allows you to draw boxes, blocks (filled-in boxes), 
points, lines, and shapes in any available high-resolution 
color. You can draw shapes, but the XDRAW function is 


The HOMEBRAIN"" is a ded- 


icated microcomputer system in a 


te HOMEBRAIN"s 


not supported, You must have Applesoft in ROM or ina 
Language Card for these commands to work. (The bulk 
of Super FORTH will work without Applesoft.) 

Another set of words implements a stack for floating- 
point numbers and operations. (The regular FORTH 
stack works on 16-bit signed integers only.) The list of 
floating-point words is quite long and comprehensive, 
making it probably the best feature of Super FORTH. 
These words also require Applesoft to work. 

Super FORTH includes a set of words that allows you 
to manipulate character strings. The words do the follow- 
ing operations: creation of string variables, string con- 
stants, and a string stack; string concatenation; string 
assignment; and substring manipulation through а MID$ 
word. 

Finally, Super FORTH includes some words that allow 
you to directly manipulate the FORTH environment. 
Little guidance on how to do so is given, but this is 
usually the case with most FORTHs. These words аге 
meant for use only by veteran FORTH programmers, and 
it is good they are there. For example, it should be possi- 
ble to use them to make a call to the Applesoft ROM to 
implement the high-resolution XDRAW function, 


Conclusions 

The inability to store FORTH source code for later 
modification and recompilation is a major defect of Super 
FORTH. 

On the other hand, the implementation of string, 
floating-point, and high-resolution graphics words is a 
definite advantage for someone who wants to use 
FORTH with these capabilities, They can be added to 
other FORTHs, but this would be a lot of work in itself. 

Unfortunately, I cannot recommend Super FORTH to 
people interested in learning FORTH. The many dif- 
ferences between it and the two leading versions of 
FORTH (these supported by FORTH Inc. and the 
FORTH Interest Group) would make it difficult for the 
user to learn from the existing body of information on 
FORTH. И could be done, but it would require a lot of 
extra work. E 


EVALUATE THE HOMEBRAIN™ 


stand-alone package. HOME: 
BRAIN'S'" VO potential exceeds 
300 channels. 


ACHIEVE TOTAL 
HOME CONTROL 


А. 32 Channels 
Buffered input 

В -8 Relay Output 

C -Uninterruptable 
Power Supply 

D -CPU, Communica- 
tions, 256 Channel 
АС Wireless Con- 


è Energy Management 
€ Home Security 

e Lighting Control 

e Safety Monitoring 

€ Appliance Control trol 
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the First Total Home 
Control Computer 


е Communcale wilh tha НОМЕВВАІМ '“ 
using your personal compuler A5232 inter- 
ace 


е HOMEBRAIN * controls your home using 
your deline logic sequences 


в Logic bim adig ters, counters, algem 
clocks, Calendars, are смесу implemented 
by һе HOMEBRAIN ™ microprocessor 


€ HOMEBRAIN '" logs controlled operating 
umes [c the month 
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SOMERVILLE, NEW JERSEY 08876 
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COMPUTER 


a guide to 
ATARI’ 400/800" 
personal computers 


6 b s Introduction 


To Microcomputers: Volume Q— 
The Beginner's Book, Third Edition 
by Adam Osborne and David Bunnell 


One of our most popular titles, Volume 0 has been expanded and 
revised to include new sections on software and communica- 
tions. Written for the complete novice, this book introduces the 
construction and operation of microcomputers. Paper $7.95. 


6502 Assembly Language Subroutines 
by Lance Leventhal and Winthrop Saville 


This book includes over 50 indispensible, ready-to-use subrou- 
tines. A boon to every 6502 programmer, it will save hours of 
programming time. Includes array, bit and string manipulation, 
sorting and searching operations, much more. Paper $12.99 


Assembly Language Programming for the 
Apple П“ 
by Robert Mottola 


This comprehensive, easy to understand introduction provides 
solid groundwork for getting started in assembly language 
programming on the Apple II. Many subroutines written in 
assembly language are provided, and most explanations are 
shown with equivalent examples in BASIC. Paper $12.95. 


Discover FORTH: Learning 

And Programming the FORTH Language 

by Thom Hogan 

Using a friendly approach, the author explains the history and 

uses of FORTH, as well as how to program to an intermediate 

level. Includes notes on logical extensions and alterations to the 
current standard FORTH syntax. Paper $14.95. 
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Atari® Computer: 
A Guide to Atari? 400/800" 

Personal computers 
by Lon Poole with Martin McNiff and 
Steven Cook 


Your Alari® Com puter provides invaluable reference material for 
Atari? home computer users. This "how-to" guide written for 
the novice covers all the common external devices, including 
disk drives and printers. The reader can also learn to program in 
Atari? BASIC. Paper $15.00. 


Trade Secrets: 
How to Protect Your Ideas and Assets 
by James Pooley 


Attorney James Polley provides legal advice on a “hot” topic: 
who owns your ideas in today's business world. Employers can 
learn to tighten company security systems and protect their intel- 
lectual assets. Employees can become familiar with their rights 
to take "commercial" ideas to new jobs or start competing busi- 
nesses without being sued. Cloth $19.95. 


A User Guide to the UNIX™ System 
by Rebecca Thomas and Jean Yates 


Designed to ease the novice through the difficult learning stages, 
this volume is also an excellent reference for those already famil- 
iar with the UNIA™ operating system. Computer-side tutorials 
teach forty basic commands plus there's a list of UNIX"! system 
resources, and a bibilography for further study. Paper $15.99. 


VisiCalc*: Home and Office Companion 
by David M. Castlewitz and Lawrence 
Chisausky with Patricia Kronberg. 
Illustrated by L. D. Chukman 


Contains 50 models that can be used immediately for personal 
and business applications. Provides models for loans and invest- 
ments, advertising and sales, inventory control, personnel, 
household aids and more. Designed to accomodate most micros 
and every version of the VisiCalc? program. Paper 815.99. 


Now at your dealer, or write Osborne/McGraw-Hill, 630 Bancroft Way, Berkeley, CA 94710. 
Phone orders: CALL TOLL FREE 800-227-2895. In California call 415-548-2805. Canadian orders 
contact L.A. Varah (416) 561-9311, McGraw-Hill-R yerson (416) 293-1911. 


Osborne/ McGraw-Hill i‘ 


Atari® 400/8001 are trademarks of Atari, inc. РЕТТЧ is a trademark of Commodore Business Machines. Ine. СОКУОКТМ в a trademark of The Code Worxs. UnixT* в a trademark of Bell 
Laboratories. Apple 11® is a registered trademark of Apple Computer, Inc, VisiCalc? is a registered trademark of VisiCorp. 
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Book Review 


Fifty BASIC 
Exercises 


Jean-Pierre Lamoitier 
Sybex 

Berkeley, CA, 1981 
253 pages, softcover 
$12.95 


Reviewed by 

Paul Swanson 

97 Jackson St. 
Cambridge. MA 02140 


While BASIC is widely ac- 
claimed as an easy-to-learn, 
easy-to-use programming lan- 
guage, teaching yourself 
BASIC can be a problem. The 
manuals that accompany 
many computer systems are 
very dry, and while you can 
learn BASIC (Beginner's All- 
purpose Symbolic Instruction 
Code) from them, they serve 
better as reference manuals 
than teaching guides. Some 
computers do come with 
teaching guides, but these gen- 
erally explain BASIC at a very 
elementary level, using simple 
text and cartoons. 

For those who don't want 
to learn by trial and error with 
a manual designed for refer- 
ence, but want a more intel- 
lectually written teaching 
guide than the cartoon ap- 
proach, Fifty BASIC Exercises 
by Jean-Pierre Lamoitier could 
be the book you're looking 
for. This book uses the learn- 
by-doing approach, a truly ef- 
fective teaching method, well 
suited to programming. Іп the 
introduction, the author cau- 
tions that the book assumes 
some background in a scien- 
tific or technological field. I 
think a mathematical back- 
ground in particular would be 
most helpful to the reader; a 
few of the included programs 
are based on mathematical al- 
gorithms that are not exactly 
on the tip of everyone's 
tongue. There is sufficient ex- 
planation, however, so that 
even if you aren't familiar 
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with the mathematics you can 
still learn something about 
BASIC from the program. 
Then too, you might try using 
a reference book such as the 
C.R.C. Standard Mathemat- 
ical Tables to help you with 
the math. 

Two chapters of introduc- 
tory material include discus- 
sions of flowcharting and a 
few basic rules and tech- 
niques, along with some sim- 
ple programs to write. The re- 
maining chapters are divided 
into such topics as "Elemen- 
tary Exercises in Geometry," 
"Financial Computations," 
and "Statistics." Each chapter 
builds on the information 
presented in the previous 
chapters, and each set of new 
material is accompanied by at 
least one exercise. The exer- 
cises, which are all short 
BASIC programs, cover many 
problems commonly con- 
fronted in programming, such 
as finding the number of days 
between two dates, calculat- 
ing loan repayments, sales 
forecasting, and several cal- 
culations involving income 
tax. 

The programs in the book 
were designed to run on the 
Kadio Shack TRS:80 and so 
will run with some minor 
changes оп any system using 
Microsoft BASIC. Where the 
differences in BASIC are im- 
portant, Lamoitier discusses 
thern. 

The book was translated 
from French and may have 
lost a few things in transla- 
tion. The glossary, in this 
English version at least, is 
missing, and this is a serious 
drawback. Definitions are the 
most common barrier to any- 
one learning a new subject, 
and a computer language is 
certainly no exception. A bet- 
ter index would also help; as it 
stands, the index fails to cover 
many of the subjects that are 
in the text, and the ones that 
are included are listed with 


single page references, which 
makes it very difficult to 
relocate topics that appear in 
several places throughout the 
book. I don't know if the 
French version has a better in- 
dex, but I find it hard to 
believe that no one thought to 
include a glossary. 

From my observations, a 
person learning BASIC or any 
other first language on com- 
puters seems to go through 
four phases The first, or 
orientation, phase is when 
any fears of the computer are 
dispelled and the rudiments of 
operating it are learned. This 
is well covered in the first two 
Chapters alone. This brevity is 
geared toward the reader who 
is serious about, and adept at, 
learning, in which case more 
discussion at that level would 
be boring. The rest of the 
book deals quite successfully 
with the second phase, during 
which the programmer-to-be 
learns to write programs with 
loops and more sophisticated 
algorithms. The third phase, 
which the book should leave 
the reader ready to pursue, is 
when the programmer starts 
using a very structured ap- 
proach and tackles applica- 
tions that may use the pro- 
grams written in phase two as 


Mystery Coll Turns 
Up т Circuit Cellar 


Several readers contacted 
us with a complaint about 
Steve Ciarcia's article "Build 
a Computerized Weather Sta- 
tion" (see the February 1982 
BYTE, page 38). Ап induc- 
tive coi] labeled only "*L1" 
appeared in the schematic 
diagram of figure 11b on page 
64 with no explanation of its 
origin or value. 


BYTE's Bugs 


interim calculations. (The 
fourth phase, which [ see as 
learning data file manipula- 
tion on a large scale, is not 
important here.) My purpose 
in mentioning these phases is 
to state one more point about 
this book: in order for the per- 
son learning BASIC to be 
ready for the third phase, that 
person should be familiar with 
subroutine use. Lamoitier uses 
subroutines quite effectively 
in the exercises and, further, 
discusses organizing, or struc- 
turing, the program in gen- 
eral. However, 1 would have 
liked more explanations of 
how the subroutines fit into 
the scheme of structuring; as 
programs get more sophisti- 
cated, subroutine use gets 
more important. 

But in general, Fifty BASIC 
Exercises is а worthwhile 
book. It has its shortcomings, 
for while the need for more 
discussion on subroutines can 
be argued, | think that most 
readers of the book will agree 
that it would benefit consider- 
ably from a glossary and an 
expanded index. Nevertheless, 
it should serve the novice well 
as a practical and intelligently 
written guide to the funda- 
mentais of BASIC program- 
ming. № 


Coil L1 is meant to be 
wound by hand from eight 
turns of number-26 copper 
wire around a coil form with 
an inside diameter of one- 
quarter inch, 

We apologize for the omis- 
sion of this information, 
which should have been 
placed in the figure caption. 

Thanks to Rick Parrot of 
Data General in Apex, North 
Carolina, and to others for 
pointing out this error.m 


d 
4d. 
4E 1 
кє 
Ww 5m 
8. = 
5 
=й 
РИ 
= 2 
x. 
Е aL 


SEE HOW MUCH MORE WORD PROCESSING 
VOU CAN GET FOR LESS FROM EXXON OFFICE SYSTEMS. 


If you're just starting out in word processing. Expand- 
ing. Or want to start over. You owe it to yourself and your busi- 
ness to see the new Exxon 500 Series Information Processor. 
It makes word processing easier. Unlike most, it's not menu-bound. 

So operators dont get bogged down with lists. 

К has an Explain key to help the кене along. All queries are answered 
on the screen. In plain English. 2. 

It comes with a 50,000- word Е Sere 
dictionary. It spots misspellings and corrects | | 


The 500 Series Stamford, CT 05904 
ЕС 
And what you start with you can stay with. Its modular m -— 


them. Automatically. You can even teach it START WITH US. STAY WITH US. 
IS the word processor to .-] Piease send me your "Start with us Stay with us” product 
z information kit on your new 500 Senes Information Processor 
start with. Compare. We | с, 
design allows for future enhancements such as increased 
communications with other machines, including computers. 


more words. Up to 10,000 more. Words that сатта. 
are special to your business or profession. O Box oiga моо кн 
| i | Ord «ke а demonsiraton Have your representative call те. 
think you'll agree that it 
does more, more easily, 
е. 
Additional state-of-the-art software and programmability to 
handle a wide range of dn eru Seeing is believing. | 


PO Box 10184 
SEI pal 
ADDRESS 
Mail coupon or call toll-free for a demo: 800-327-6666. | 


In Conn. 800-942-2525. See how the 500 will fit your business. | zn STATE 
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Book Review 


Programmer's 
Guide to the 1802 


Tom Swan 

Hayden Book Company 
Rochelle Park, NJ, 1981 
156 pages, softcover 
$7.95 


Reviewed Dy 

Harley Shanko 

15025 Vanowen, #209 
Van Nuys, CA 91405 


Users of the 1802 8-bit 
microprocessor are sure to en- 
joy Tom Swan's Programmer's 
Guide to the 1802. lt is written 
in such a way that the novice 
should be able to understand 
quickly the 1802 instruction 
set and begin writing assem- 
bly-language programs; yet 
the more advanced program- 
mer should find this book 
useful also. The author's style 
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and occasional interjections of 
humor make for easy reading, 
with references and com- 
parisons that simply and 
clearly illustrate the subject 
matter, 

The book is divided into 
four sections. Beginning with 
“A System of Numbers—A 
Number of Systems,” Swan 
quickly acguaints the reader 
with the hexadecimal number 
system. This foundation 
should allow the computer 
novice to proceed without dif- 
Ficulty through the next sec- 
tion, “Fundamentals of As- 
sembly Language,” to which 
one third of the book is de- 
voted, 

Arithmetic and logic opera- 
tions are explained, using 
binary and hexadecimal ex- 
amples to introduce various 
computer insfructions (add, 
subtract, carry ‘borrow, com- 
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Parity Error Detection 
Extended Addressing 

ROM Driven Bank Select 


M23 $945.00 


Industrial Quality 
FULL 12 Month Warranty 


indigo tech 


(408) 727-4710 


Master Charge and Visa 
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plement, AND, OR, exclusive 
OR, and shift), Then program 
flow (branch, skip, and call) 
and data flow (load and store) 
are covered, as well as register 
control, input/output, and 
other features and instructions 
unique to the 1802. The last 
ten pages of this section use 
assembly-language routines as 
examples to introduce certain 
programming concepts. 

A quarter of the book is 
spent clearly explaining the 
1802 instruction set. Each in- 
struction mnemonic is de- 
fined, its symbolic actions are 
represented, and a textual dis- 
cussion and programming ex- 
ample are included. Sprinkled 
throughout the book are il- 
lustrations, tables, and 


figures, all courtesy of RCA; 


interestingly, these are not. 


referred to by the author. 

The last quarter of the book 
includes a thoroughly com- 
mented assembler and disas- 
sembler source listing and text 
describing it, a library of 
subroutines which can be used 
in many programs, and the 
answers to the examples in- 
cluded at various points by 
the author. The assembler 
does not support the use of 
labels, macros, or mathe- 
matical expressions; thus the 
user must assign starting ad- 
dresses and branch and call 
addresses. Nevertheless, this 
line-at-a-time assembler 
allows a programmer to enter 
mnemonics, addresses, and 
immediate data, and frees him 
from error-prone mnemonic- 
to-object-code conversion. 
The assembler can be run on 
small systems (214K bytes of 
programmable memory, mini- 
mum) and still provide space 
for assembling 1K bytes of ob- 
ject code, 

To test its usability, I in- 
stalled the assembler in my 
homebrew 1802 system. De- 
spite its limitations, the assem- 
bler does provide a means to 
enter a program in source 
form and get immediate dis- 


play of valid entries (invalid 
entries are flagged with an 
ERROR message) via the dis- 
assembler, which overwrites 
the entry display. The assem- 
bled object code can then be 
run, saved, or 

into an EPROM (erasable pro- 
grammable read-only mem- 
ory) if both hardware and 
software support these last 
two features. It is assumed 
that the user can write his own 
"handler" which normalizes 
the user system and the assem- 
bler interfaces and provides a 
keyboard/display for the as- 
sembler/disassembler. De- 
pending on the operating sys- 
tem's register usage, this 
handler software can range 
from quite simple code to the 
rewriting of all the keyboard 
input, display output, and 
SCRT (Standard Call and Re- 
turn Technique) routines. My 
handler used about 150 bytes, 
using existing keyboard and 
video-display subroutines. 

Іп summary, this book is 
what 1802 users have needed 
for years. In fact, it might 
have been better received five 
years ago when I started into 
microcomputing. Still, it does 
provide the explanations nec- 
essary to clarify several points 
and better explain some of the 
interrupt-type instructions. 
For all except perhaps the 
most advanced 1802 program- 
mers, this book should prove 
to be a worthwhile acquisi- 
tion. Ш 
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MDBS: Superior Data Base Management for Application Developers 


MDBS solves the problem of expensive, time-consuming application 
development and maintenance. 

Here's what makes the MDBS Data Base Management 
System so unique: 
ECONOMY — Our state-of-the-art system cuts application 
development costs by up to 80%. 
EFFICIENCY — Data compression allows optimum use of space. 
HARDWARE COMPATIBILITY—From 8080, Z80...to the 
PDP-11, MDBS delivers uniformly excellent results. 
PORTABILITY —MDBS operates under most popular oper- 
ating systems and languages, including CP/M, UNIX, IBM 
PCDOS, COBOL, BASIC, PASCAL, С, PL/I, FORTRAN, and 
many more. 
INTEGRITY—RECOVERY, RESTART, and the ability to roll the data base 
back are available. Data base integrity is supported through advanced data 
structuring techniques. 
AUTHENTICITY —MDBS is the first and only true and complete DBMS 
currently available on microcomputers. 


CAPABILITY—Our system includes features you won't find anywhere else, 


at any price \ 
е Fully-integrated, dictionary-driven. 
е Unparalleled data structuring ability—far superior to hierarchical, CODASYL, 
and relational approaches. 
® Powerful, English-like query system entirely non-navigational. Fully supports 
spur-of-the-moment "what if” inquiries. 
* Query nesting allowed. Automatic sorting of output tables. 
е Built-in data security down to the field level. Data encryption capability. 
* Performance tuning, including the ability to influence physical storage structures. 
е Extremely fast retrieval even for large volume data bases. 
* Multi-users capabilities including active and passive lockout. 
MDBS is not restricted to the limitations of data base 
“pretenders” like file management systems. 
To help make application development more effective 
and efficient, MDBS also offers extensive consulting services 


and professional training seminars. 


MDBS and other fine products are distributed in 
most countries through ISE. 


For more In France: 
information ISE-CEGOS 
please contact: Tour Chenonceaux 
Ins. 204, Rond-Point du Pont de Sévres 
ISE-LISA 92516 Boulogne Billancourt Cedex 
P.O. Box 248 Tel: 920-6 1-04 | 
Lafayette, Indiana 47902 In Switzerland and Austria: 
Tel: (317) 463-2581 ISE-ADV/ORGA SWITZERLAND 
In Germany. Mainaustraje 17 
ISE-ADVIORGAGERMANY ТЗ 
Lipowskystr. 26 
8000 Munich 70 Elsewhere: 
Те: (0.89) 77 60 23-4 ISE-INTERNATIONAL 
P.O. Box 248 


Lafayette, Indiana 47902 
Tel: (317) 463-2581 


Professionals know the difference. 


Mote: For more about ISE see page 127 


О Please call me immediately at( — ) 


(phone no.) 
О Please tell me about your half-day seminar 
O Please tell me about your three-day workshop 
Om enciosing $105 in payment for the MDBS manual (9135 over- 
seas; Indiana residents Е add $3.80 sales tax) 
О Please charge to my VISA ог MasterCard o.. 


Card Humber. hE Mo. 
Expiration Bete 
Tithe 


Address aaam 
ии Бр Ди 

(aren code) бекі.) 
МАЛ TO: Your local ISE affiliate. 


Book Review 


TRS-80 Color 


Computer 
Technical 
Reference 
Manual 


Tandy Corporation 
Fort Worth, TX 
1981, 71 pages 
softcover, 514.95 


Reviewed бу 

Yvon Kolya 

РОВ 22 

Peterborough. NH 03458 


[ was astounded to see 
Radio Shack's TRS-80 Color 
Computer Technical Refer- 
ence Manual on the shelf at 
the local Tandy Computer 
Center Store. After I had pur- 
chased it and began sifting 
through Ив information- 
packed pages, I realized what 


an incredible find this book 
was. 

Radio Shack, along with 
many other major computer 
manufacturers, has had a 
reputation of closely guarding 
all the information about its 
computer systems, releasing 
only the bare minimum of 
facts necessary to sell the com- 
puters and software, With the 
appearance of this manual, 
Radio Shack seems to be 
reversing this policy. 

This book gives all the in- 
formation that any TRS-80 
Color Computer (Level I and 
ID owner might want to 
know. It covers memory 
maps, block diagrams, sche- 
matics, pin connections— 
everything that could be of 
interest to either а soft- 
ware designer or a hardware 
hacker. 


All about LOGO — 


how it was invented 
and how it works 


"Changes the learning experience from a matter of 
discipline into one of discovery." 


— Marvin Minsky, MIT 


“А revolutionary book...required reading for 
anyone with an interest in computers, children, 
education, or the future." — 80 Microcomputing 


MINDSTORMS 


GHILOREN, COMPUTERS, AND 
POWERFUL IDEAS 
SEYMOUR PAPERT 


Now in paperback, 56.95 


BASIC BOOKS, INC. 


10 East 53rd Street, New York, NY 10022 
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The Inscrutable PIA 

Unfortunately, this manual 
is not as explicit at it should 
be. Apparently, it was origi- 
nally written for Radio 
Shack’s internal use, and after 
it was finished, Tandy decided 
to release it to the general 
public. The descriptions and 
explanations are quite 
sketchy, and І found myself 
rereading the material in order 
to make sense of it. For exam- 
ple, the second paragraph on 
page 4 states: 


The next two: pages of the 
Map [Color Computer Mem- 
ory Map] explain the address- 
ing for the PLA's. In general, 
the even numbered locations 
are the I/O registers and the 
odd numbered memory loca- 
tions are the control registers. 
Bit two of the control registers 


determines what is addressed 
al the even. numbered тет- 
ory locations, If this bit is set 
high (logic 1) the data I/O 
register is addressed. If it is 
low the data direction register 
is addressed. Normally the 
data direction register is ad- 
dressed only during initializa- 
tion to allow configuration of 
the data inputs and outputs. 
(By clearing bit 2 and writing 
fo the even numbered mem- 
ory location one address 
below, each bit of the PIA 
тау be set as an input or an 
output. A I in the data direc- 
tion register sets the bit as an 
output апа a 0 sets the bit as 
an input.) 


When І proceeded to the cor- 
responding diagram, I found it 
was not clear to which of 
many registers the paragraph 


S-100 USERS 


NUMBER-CRUNCHING 


SOFTWARE 5-10 X's 


AND MORE 
With the FMP — 
Fast Math Processor 
* Kit or assembled 


INTERFACE 9-TRACK 


TAPE DRIVES 


With the ОП — ОМА 

Taps-Unit Interface 

* Transfers data via DMA 
up to 200K bytes 
per second 

* Allows full control over 
all tape-drive functions 


| MILLIA 


ж. " 
—. 


* 32-bit floating point operations 
for arith., trig, exponential, etc. functions 


* Or 64-bit floating point operations for arithmetic functions 


| Both the DTI and FMP meet the IEEE S-100 
standard. Software is available. 


For further information contact: 


A MEMBER OF THE SPC GROUP 


SPC TECHNOLOGIES, INC. 


P.O. Box 248, Arlington, VA 22210 
(703) 841-3632 
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Memory — you never seem to have quite 


enough of it. 


But if you're one of the thousands of Apple 


owners using the SoftCard, there's an economical 
new way to expand your memory dramatically. 


16K ON A PLUG-IN CARD. 


Microsofts new RAMCard simply 


plugs into your Apple И" and adds 16k 


bytes of dependable, buffered 
read/write storage. 

Together with the SoftCard, 
the RAMCard gives you a 56k 
CP/M" system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 

GREAT SOFTWARE: | 
YOURS, OURS, OR THEIRS. 

With the RAMCard and 
softCard, you can tackle large- 
scale business and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 
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applications like the Peachtree Shei account- 
ing systems. VisiCalc™ and other Apple software 
packages can take advantage of RAMCard too. 
And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the RAMCard in 
place, you сап still access your ROM BASIC 
and monitor routines. 


JOIN THE SOFTCARD 
FAMILY. 

The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive sys- 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

"7 s Microsoft Consumer 
== Products, 400 108th Ave. N.E., 

= suite 200, Bellevue, WA 98004. 
(206) 454-1315. 
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FEATURING . . 


* High Qualily Color Monitor for super 
graphics and text 

* Touch sensitive Bezel with 80 by 36 
infrared sensing matrix lor precise 
response with no loss al image quality 

e High speed sensing circuitry for multi- 
point tracking 

• [nlerlaces for Apple 11, ІВМ PC and 
Atari 800 tor flexibility 

e PILOT plus'" software for programming 
power in Computer Aided instruction 

CAl) 


13" Color Monitor with integrated 
Touch Sensitive Bezel and Sense 


Circuitry: 51595 «а # 19110 tee the 
— сый сеч Card with cable 
and documentation | 
For Арріе |І $159 | t USEN Юг... 
For IBM РС:" i ; | 
For Atari 800:: Education, Training & Testing 
Order Entry and Processing 
кина И a rer Process Control 
nte with Monitor d 
Interface, Cables and Retail Point of Sale 
Documentation Database Query Programs 


For Apple 11: $599 Any application where you need 
For IBM РС:” | quick and easy user interaction. 
For Atari 800: * 


PILOT Ғе” CA! Course Authoring Software: 
$15 


*iBM AND ATARI INTERFACES SCHEDULED FOR AVAILABILITY IN JUNE 
1982. CALL FOR PRICE, 


ALL PRICES DO NOT INCLUDE SHIPPING COSTS. 


Book Reviews 


was referring. In general, the 
explanations are too terse. 

Section 1, which is 11 pages 
long, is devoted to a block 
diagram of the Color Com- 
puter and to a series of precise 
memory maps of the random- 
access memory. 

These maps are very useful 
if you like to experiment with 
the different memory pages, 
modes, and displays. For ex- 
ample, І found out how to get 
limited higher-density video 
graphics оп my Level 1 
4K-byte system after only а 
little experimentation, And 
using the POKE command to 
place а 0 into location FFD? 
causes the system to operate 
at a clock rate of 1.8 MHz in- 
stead of the normal .89 MHz. 

Section 2 is only two pages 
long and details the proper se- 
quence of operations needed 
to disassemble the computer, 
as well as the reassembly pro- 
cedure. 

Section 3, "Theory of Oper- 
ation,” concentrates on the 
6809E microprocessor, which 
is the heart of the ТЕ5-80 Col- 
or Computer, and how it is in- 
terfaced to the outside world 
through the rest of the com- 
puters components. Block 
diagrams, programming 
models, timing diagrams, cas- 
sette formats, and peripheral 
schematics are all included іп 
the 26 pages that comprise this 
section. All of the components 
of the system are covered: 
joysticks, the RS-232C serial 
port, sound port, cassette 
port, and power supply. 

The next section, labeled 


"Troubleshooting," lays down 
general guidelines on where to 
look for the most common 
problems that you may en- 
counter. Like the rest of the 
manual, the explanations do 
leave а lot unsaid and aren't 
very thorough. For example, 
the sound went out on my 
computer, and І discovered, 
much to my dismay, that the 
audio circuitry isn't covered in 
the troubleshooting section. 
However, using the sche- 
matics in the following sec- 
tions, І was able to diagnose 
the problem and locate the 
bad chip on the circuit board. 

Sections 5, 6, and 7 aregold 
mines for the hardware 
hacker. Section 5 features a 
complete list of all of the parts 
used in the Color Computer, 
including the screws! Section 6 
is an actual-scale drawing of 
both the component side and 
the printed-circuit side of the 
computer board used in the 
Color Computer. Section 7, 
the last one in the manual, is 
composed of three 11 by 16 
inch fold-out pages that give 
the complete circuit diagram 
of the Color Computer. 

The TRS-80 Color Com- 
puter Technical Reference 
Manual (order no. 26-3193) is 
a bit skimpy on the explana- 
tions, but the diagrams and 
schematics more than make 
up for these deficiencies. If 
you are interested in the hard- 
ware/interfacing aspect or the 
software aspect, or even if 
you're just curious about the 
machine, then | recommend 
this manual. m 


BYTE's Bits 


Computer 
Stores Listed 


A mailing list of all the 
known computer stores in the 
United States and Canada has 
been compiled by NACS 
(National Association of 
Computer Stores). Approx- 
imately 1500 stores are listed, 
and most entries contain 
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company name, street ad- 
dress, city, state, and zip 
code. The list is broken down 
by state and includes a 
number of entries for foreign 
countries, 

The list is available for 
$110. For details, contact the 
National Association of 
Computer Stores, 3255 South 
U.S.#1, Fort Pierce, FL 
33450, (305) 465-9450.Ш 
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MICRO 
MANAGEMENT 
SYSTEMS 


її 


MODEL 11 
26-4002 64K | Пгіуе...................... $3279 
Ask About Hord Drives 


MODEL Il 

209-1002 WORE RM 5819 
26-1066 48K with 

2 Drives SVU C ME EE 52049 


COLOR COMPUTER 


OR ORB Pow S. T Ww RoR B o 4 коп o *à * WB o4 Wo жаз кы 


26-3003 32K Ext." BOSIC, iios rhe а 
POCKET COMPUTER 

26-3501 Pocket Сотарш?ег.................. $155 
COLOR COMPUTER DISK DRIVES 


"o 4 a ноян а fb э * m? Y у + 


m " » u"u т BH э à w b $5 п 


*LARGE INVENTORY WRITE FOR YOUR 
*FAST DELIVERY FREE CATALOG 


THOUSANDS OF SATISFIED 
CUSTOMERS 


ORDER TOLL FREE 


1-800-841-0860 


MICRO MANAGEMENT 
SYSTEMS, INC. 


DEPT. NO. 1 
115 C SECOND AVE. S.W. CAIRO, GA. 31728 


GA. 912-377-7120 
ІМ TANDY CORPORATION 
FHER COPY СЕ WARRANTY UPON BEQUEST 
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Programming Quickies 


Structured Strings in BASIC 


Dr. David W. Stockburger 
Psychology Department 
Southwest Missouri State University 
Springfield, MO 65802 


The applications programmer often needs to create a 
sequence of events to direct the activity of a program. In 
many cases, the events are repeated at various levels 
within the sequence. The following describes a general- 
purpose routine in BASIC that allows the programmer to 
create a great variety of structured strings easily; these 
strings may then be used to sequence events in control 
programs. It has potential use in music generation, in- 
dustrial control, robotics, and animation. 

As an example, suppose a program to demonstrate ani- 
mation techniques had 26 possible screens or displays, 
each symbolized by a small letter a through z. Input to this 
program might be in the form of a string (e.g. 
<aabzzcabzrabz >), which would sequentially display 


ELEC TRONIC/COMPUTER ENGINEERS 


| 
Меша la DIGITAL / 


Pam 


YOU SPENT LONG HOURS STUDYING TO GET 
YOUR DEGREE. BUT NOW YOU'RE PUZZLED 
ABOUT WHERE YOU CAN GO TO BEST 
USE THOSE SKILLS. 
WARNER ROBINS AIR LOGISTICS CENTER 


offars а civil service career ва an engineer with a chance to 

work with state-of-the-art technology to support the most 

advanced defense weapons systema Іп the world. 

Warner Robins ALC will hire approx. 180 electronic/computer 
engineers In 1982, For more Info. call toll free 
1-800-841-8193 or 1-800-342-0570 (іп Georgia) 

ог write to: DPCSC-Employment office, Robina A.F.B., Georgia 31088 


ROBINS A.F.B., GEORGIA 31098 
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the screen associated with each small letter. These strings 
can be constructed and entered by the user. This may be 
a laborious task, however, if the input strings are long 
and complicated. Because it is likely that some patterns of 
small letters are repeated within the final string, con- 
siderable time and effort can be saved by creating a pro- 
duction system that inputs strings of capital and/or small 
letters (e.g., <aBZcD>) and produces strings consisting 
of only small letters (e.g., < aaabccdefcddd > }. А set of 
production rules govern the replacement of any capital 
letter by a string of capital and/or small letters. 

]n this routine, an initial string of capital and/or small 
letters entered by the user is expanded until a string with 
only small letters remains; this last string is called the 
structured string. The expansion 15 performed by user- 
defined production rules. A production rule is a string 
that begins with a capital letter and is followed by capital 
and/or small letters. 

The routine works Бу setting the pointer to the first let- 
ter in the initial string and examining that symbol. If it is 
a small letter, the routine increments the pointer and 
repeats the process, If it is a capital letter, it expands the 
initial string by replacing the capital letter with all sym- 
bols that follow it in the appropriate production rule. The 
pointer is not incremented in this case and the process is 
repeated, beginning at the position of the first letter of the 
newly inserted string. If a symbol is encountered that is 
neither a capital letter for which a production rule has 
been defined nor a small letter, the routine will generate 
an error, The routine will repeat the above process until 
the expanded string contains only small letters or until a 
string longer than some predefined length results. The 
flowchart for this routine is presented in figure 1. 

For example, given the following set of production 
rules: 


AaabbB 
Вссса 
CeAe 

DABCD 


and the initial string « CD», the routine proceeds as 
follows: it initially sets the pointer (p) to 1 and expands 
«C» in «CD». The result is the string <eAeD>. 
When the routine now finds a small letter <e> in the 
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DEMONSTRATION SOFTWARE! 
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you need 


for $29500 . 


Whether you are selling | 
| your customer hardware | 
| or software, the three 


| best ways to close the 


sole are: 
| Y) demonstration; 
2) demonstration; and 


3) demonstration. Thar's why: 
we offer you the best software. 


demonstration. system in the 
microcomputer industry. 
The package includes all 
the software listed here, 
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promotional materials 
and our exclusive 

video sales 

presentation designed 
to help you make the 
sale. You get the 

whole package for 

just $295.00. 


We offer you ће. 
largest selection of 
quality business 
applications and the 
best support available 
anywhere, Everyone 
claims fo be the best 

‚ but we're willing to 
demonstrate it, All you 
have to do is give us a 
call, or drop us а card. 
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FINANCIAL 
General Ledger 9 Accounts 
Payable 9 Accounts 
Receivable ® Payroll 9 Cash 
Receipts/ Disbursements 
* Job Casting 9 Mailing 
list Management 
MEDICAL/DENTAL — 
Office Scheduler 
е Patient Billing 
* Accounts Receivable 
* insurance Forms 
GOVERNMENTAL / 
EDUCATIONAL 


Student. Record Keeping 
® Student Scheduling 
е Fund Accounting 


WHOLESALE 
DISTRIBUTION 
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. © Inventory Control 
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e Sales Commission | 
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INVENTORY 

CONTROL 
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Scheduling 
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Supercharge Your Micro's Performance With 


The Professional Operating System with CP/M'M Campatability 
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Advanced ІШІМ Complete set of disk utes. syslem dala and time luachons, commomcalions 
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first position of the string, it increments the pointer and 
examines the second letter in <eAeD>, which is 
<А>. Finding a capita] letter, it looks it up in the set of 
production rules, finds it, and expands the string to 
«eaabbBeD >., The next capital letter to be expanded is 
«B», and the expanded string would now be 
« eaabbcccdeD >. Continuing the process would yield 
<eaabbeccdeABCD>, which could be infinitely 
expanded. The routine would stop, however, because the 
pointer would have become larger than the limit set by 
the user. 

The BASIC routine (written in Poly Disk BASIC for a 
Poly-88 computer) as described above is presented in 
listing 1. The production rules are read in as data 
statements in the string variable T$. If different produc- 
tion rules are desired, they may be substituted or added 
to the existing data statements. If a number of different 
production systems are desired, it would probably be 
easiest to store them in mass storage, such as disk or tape 
files, and read them into T$ as desired. 

The string variable Аб is used for both the input and 
output string. The user inputs the initia] string into the 
routine through this variable, and the routine returns the 
expanded string back into this variable. The routine uses 
the BASIC commands RIGHTS, LEFT$, and MID$ to ac- 
complish the expansion. (This should pose no problem 
for most BASICs.) Examples of the results of the routine 
are presented in listing 2. 


y CREAN 


| PRODUCTION RULE bæ e 
DEFINED FOR IT 


ашаар, er ee айына қыссашы: 


YES 
REPLACE LETTER 
WITH STRING 


Figure 1: Flowchart for the structured string-generation pro- 
gram in listing 1. 
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Listing 1: The structured string-generation program (written in Poly Disk BASIC). In practical applications, this program would be 


used as part of a larger program. 


10 
29 
30 
49 
50 
60 
70 
80 


КЕМ ЖЖЖЖЖЖЖ STRINGS XXXXKKX 
РЕМ А РКОСКАМ 
КЕМ 
КЕМ Corsrishts 
КЕМ 

КЕМ 

КЕМ 

КЕМ 

ИТМ S$6 112 400) 
КЕМ CONTAINS STRING TO RE GENERATED 
DIM T$C26:20) 

КЕМ CONTAINS FROBUCTION RULES 

DIM А%( 131) 

REM TEMPORARY STRING USED BY STRINGS 
КЕМ 
КЕМ 
КЕМ 
N=10 
FOR 1=1 TO М 


1981 be David W. 


REATI 


М 15 THE NUMBER ОҒ TRANSFORMATION 


210 
220 
230 
240 
259 
260 
270 
280 
290 
300 
310 
329 
330 
540 
350 
350 
370 
2/5 
380 
370 
400 
410 
420 
459 
440 
450 
460 
470 
489 
490 
509 
510 


READ 
NEXT 
IATA 
Пата 
DATA 
ПАТА 
DATA 
LATA 
ATA 
DATA 
DATA 
ATA 


Т% 1) 


"Aasbbcoc'" 
"Redefsh" 
"САВЕ," 
"фич" 
"Etiser" 
"Fnnor" 

"буг дееп" 

" HGCEH" 
"IuwzchnRACH" 
"п" 


TG GENERATE STRUCTURED STRINGS 


Stockhur ser 

PSYCHOLOGY DEFARTMENT 

SOUTHWEST MISSOURI STATE UNIVERSITY 
SPRINGFIELD, MISSOURI 65804 


IN TRANSFORMATION STRINGS TO ВЕ USED 


STRINGS 


REM 
INPUT 
INPUT 
GOSUR 
PRINT 
INPUT 
PRINT 
IF At="N" THEN STUP 

IF A$-"Y" THER 340 

СОТО 379 

REM 

REM 

КЕМ ЖЖЖЖЖЖА —— SURRQUTINE TO ЕХРАМП STRINGS 
КЕМ 

Р-0 

КЕМ P IS POSITION IN STRING 

REM FIND CURRENT LETTER 

Р=Р+1 

IF РУЫ THEH RETURN 

IF PLEN: 5%) THEN RETURN 

AS=M ITEC 5ЗЭ РЭР) 


"ENTER STRING TO НЕ ЕХРАМПЕП 
449 

S$ 

"По sau wish to continue (Y or N)? 


"5$ 
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"Enter maximum length of exranded string (1 to 300) 


tee 


",А% 


ЖЖЖЖЖЖЖ 


Listing 1 continued on page 314 


THE MULTI-USER FRIENDLY 256К MEMORY BOARD WITH 


"org «wa - “ж.т 


Мо Compromise in Performance 

[] Main-frame type memory mapping 
for optimal BANK SWITCHED 
applications or 24-BIT extended 
addressing 

О Operates in any S-100 System 
IEEE/698t or non IEEE 

O OMA operation fully supported? 

C] 8/16 dala transfer protocolt 

Г] Up to 6 MHZ with no wait states; Up 
lo 10 MHZ with automatic wait state 
asserlian 

O Parity error deteclion* 

D Double parity іп 16-BIT operation 


No Compromise in Features 

О All memory /refresh cycle timing is 
generated ON BOARD providing easy 
CPU independent characterization 

О ideal for use with Ihe new generation 
of operaling systems: CP/M-80!"" 
CP/M-86,"" MP/M-11?"" MP/M-867" 
OASIS.™** UNIX™**" 


OEM inquiries 467 


а = LL = 


ь = Oo . Г = | 
РИС СКИН VV 0. i * 
1 АНА d i - 
- i a Ы 
7 


ТҮТІН 


Мо Compromise т Quality 

O Multilayer board and bus signal 
fillering for noise-free operation 

[] Thorough 100% final lest and burn-in 


No Compromise in Versatility 

С Manual provides source listing and 
complete installation guide for 
MP/M4I'"* BANK SWITCHED 
multi-user applicalions 

О For the CP/M-2 2"*° user: 
Manual includes implementations of 
‘Virtual Disk* for solid slate disk /lile 
applications 


No Compromise in Customer 
Support 

О Comprehensive technical manual 

О User hot-line 

[] Full ane year parts and labor warranty 
tin accordance with ЕЕЕ -696 standard 


Reg:siared trademarks of “Digital Research. 
"Phase ! and "'"Be! Labs 


Dealer Inquiries 46B 


ТТ 


i 
L 
i b 
a 


— 


ORDER NOW 
- EH _` 
(213) 887-5737 
lf you wish, send a check or 
money order for 91,379 (in 
California add 6% sales tax 
where applicable}, 
Manual available at $25.00 each 
refundable with order. 
MACROTECH International Corp., 
22133 Cohasset St, Canoga Park, 
California 91303 


fal 


MACROTECH International Corp., 
22133 Cohasset 51, Canoga Park, 
California 91303 


all other inquirias 469 


Listing 1 continued: 


920 
539 
540 
550 
260 
970 
589 
270 
609 
610 
829 
530 
$40 
650 
650 
670 
6B0 
690 
700 
719 
720 
730 
740 
750 
769 


314 


IF &A$2-"a" АМИ A$z-"z" THEN 4790 

IF ASKA" GR A$ Z" THEN 570 

REM THE LETTER 15 A CAPITAL 

REM САН ЕХРЕМӘТОМ LETTER ВЕ ҒОЦИМП? 

4-9 

РОК I-1 TO М 

IF A$zLEFTSCTSCTOs1) THEN J=I 

NEXT 

IF 4=9 THEN 729 

КЕМ IF 4-09 THEN NO EXPANSION LETTER WAS FOUND 
REM NOW EXPAND USING J 

LISLEN( 7% J) )-1 

L2zLEN: S$ )-F 

А ылда ама алы ыы. 
010 5 

КЕМ ERROR - SYMBOL ІМ STRING МОТ A CAPITAL ОК SMALL LETTER 
FRINT "ERROR IN INFUT STRING DR РАОНОСТТОМ RULE" 


FRINT "THE INCORRECT SYMBOL VAS "АФ 

FRINT 

RETURN 

REM ERROR ~ PRODUCTION RULE NOT FOUND IN TRANSFORMATION TABLE 
РАТМТ "CAPITAL LETTER NOT A FRODUCTION RULE" 

PRINT "THE INCORRECT SYMBOL VAS "уа 

PRINT 

RETURN 


NEW * APPLE Il PRODUCTS 


* MEMORY PLUS ™ 
16K RAM EXPANSION 


* DUAL COMM PLUS ™ 
TWO SERIAL PORTS 


FULL-VIEW 80 ™ 


e 


* Two fully independent serial 1/0 ports 
« Combines the features ot rhe APPLE HIGH 


SPEED SERIAL CARD™ and the APPLE 
COMMUNICATIONS CARD™ in one card 
(with handshakeng} 


s Thumdwheel swilches select me Apple 


slot locations Siteen switch selectable 
baud rates tor each port (50 to 19200 
baud; 


* On-board Ннтимаге provides елелегее 


printer and U/L case termenal/modem 
suppart Great with an 80 x 24 card and 
à Novation CAT ог Hayes Smarimodem 


* Can be progeammed for aspre., Sme.. oF 
even SDLC operation. Supports interrupts. 


Uses 260 50) chip. 


LIST PRICE: $239.00 
MANUAL ONLY: $15.00 


All Bit 3 Apple products features: 
‚ Easy plug-in installation • Operation with PASCAL 
780 SUFTCARD ІМ APPLE || and APPLE Il PLUS 


ЖЛ, 60 hz operation 


Apple B is a registered trademark of Apple Computer, Inc ; 7-60 Soltcan 15 а registered trademark of Mictosott Consumer Products 
D.C. Hayes Mecromodem is a trademark of OC Hayes, Associates, inc., Novation CAT is а registered Irademaik of Novation. inc. 
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• Add another 16К to your 48K APPLE 
› Works with PASCAL. DOS, CP/M. 


FORTRAN COBOL. PILOT, Persona! Sort- 
ware 5 VisiCalc. INTEGER and APPLESOFT 
BASIC Many other Apple sottwara 
packages белем trom the additional 
storage provided by the MEMORY PLUS 
бат 


* Three (ЕО 5 show memory select and 


валика protect status 


* Toggle switch t shut the card off or to 


select between the standard monitor ROM 
on the on-board Гите socket The tim- 
wae Socket can МОЮ an allemale Apple 
monitor POM or a 2716 peogram (user 
provided) 


LIST PRICE: 5143.00 
MANUAL ONLY: $15.00 


==" EE 


~ Permils selection of 60 column (м Apple 


40 colymn/graphics on a single monilo 
via keyboard о! program control 


Ы М кулы A a а ент кезен 


ull lower case decenders 


P Тен кр EROM character sets ма 


27186 (127 chars) of 2732 |255 chars] 


. On-board ZK lirmware supports HTAB, 


УТАВ. U/L case keytaard. DATAMEDIA 
CONTROL CODES, TNVERSE/NORMAL 
VIDEO, and a special pinter driver 


* Low power requirement 
~ Easy inslallalian - (ust plug Jt itv 
. Pas wit many 80 colum wor 


[M DCESSOT 


. прав with | the D.C. Hayes 


MICROMODEM ™ 
LIST PRICE: 5378.00 
[2718 stil. char set) 
MANUAL ONLY: $15.00 


BIT 3 COMPUTER CORPORATION 
8120 Penn Avenue South * Suite 548 
Mpls., MN 55431 • (612) 881-6955 
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LOGO 
Language of the 80's 


Apple Lago and Logo introduce you to a dynamic new computer language that not only 
enables educators 10 make full and innovative use of the teaching potential of modern computers 
but also offers programmers an easy-lo-use system of considerable power. 

Readers of this book will see thal the designers’ vision of Logo as a virtually unlimited educa- 
tional too! has now become a reality, Logo enables even young children to use the computer in 
rewarding, self-directed projects, while at the same time providing sophislicaled users with a 
powerful and expressive general programming system. This book presents the reader with a сот- 
ріеіе guide to the exciting applications of this unique procedural language. 

The author introduces programming techniques through Turtle Geometry—a series of 
fascinating exercises involving both Logo programming and geometric concepts. Later 
chapters illustrate more advanced projects thal utilize Logo's sophisticated list. 
processing capabilities; these include the conversational DOCTOR program with its 
simulated psychotherapist and an INSTANT program with which parents and teachers 
сап create a programming environment for preschool children. The book also conlains 
reference material of enduring value to sophisticated users. 

Get in an the ground floor of Ihe burgeoning Logo movement with this comprehen- 
sive, detailed guide to the up-and-coming computer language of the Eighties! 


This book 1s published in two versions: Apple Logo is tor users of Арре Logo™ software 
(distributed by Apple Computer Company) and contains an appendix lor users of ТІ Logo™. Loge 
is specifically lor users of Logo software developed at MIT for the Apple |! computer (distributed 
by Krell Software and Terrapin, Inc.). Logo atsa contains appendices thal enable users of Apple 
Logo™ and TI Logo™ to carry out the projects in the book, Be sure to specify Apple Logo or 
Logo when ordering! 


^ 


Apple Logo 

$14.95 

240 pages, 
softcover, illustrated 


Logo 

$14.95 

240 pages, 
Softcover, illustrated 


B 


ORDER TOLL/FREE SS 
800-258-5420, 


BYTE Books ~Z0 Main St Peterborough, М.Н. 03 
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Programming Quickies 


- 


Listing 2: Examples of structured string generation from program т listing 1. The production rules used are given in lines 220 through 


310 of listing 1. 
ENTER STRIRG TC Ер ЕХРЕМЯЕС 
saiefzlkKiawmmucüefsuhutsshhecodefshuxez 


По sou wish te continue CY or HOT Y 
ENTER STRING TG ВЕ ЕХРАНДПЕП JOT 
CAPITAL LETTER HOT А PRODUCTION RULE 


THE INCORRECT SYM&OL WAS J 
J9T 
Io чом wish to continte CY or N)? Y 


ENTER STRING TG Br ЕХРЕМПЕП EFG 
Lisernnorvanorsmmmeenxeum 


Іп sou wish to continue CY or МО? Y 


Cautions 
Remember: 

«Тһе string variable AS must be dimensioned longer than 
the cutoff limit given to the routine because, upon exiting 
the routine, the expanded string may contain both small 
and capital letters to the right of this length. The addi- 
tional length needed will depend upon the type of pro- 
duction rules that have been employed. 

«Тһе replacement string of a production rule may not 


An Atlanta bulletin board system uses a Hayes 
$-100 modem around the clock. Since March 1979, 
it has logged over 21,500 calls and been down 

a mere 10 minutes. For performance like this, 
dependon the Hayes Micromodem 100."" Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation, a built-in serial interface and 
direct connection to any modular phone jack. 


The Micromodem 100 — and Micromodem II" 
for Apple П" computers — are now available па- 
tionwide. Call or write for the name of your 
nearest dealer. 


(Ғ)Науев 


Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East, Norcross, СА 30092 (404) 449-8791 
Ma цитиничт 100 & Macxcamexten 11 area trademarks of Haven Maciocompsle Products ing ТМ Aqu Carmptule Inc 
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contain the capital element in the first position. For 
instance, AAa is not permitted because first position 
would never be expanded to a small letter. More complex 
versions of the same phenomenon may occur when 
replacement rules cyclically replace capital letters. For 
example, the replacement rules АВа and BAb would 
recursively call one another without replacing the initial 
portion of the string by small letters. 

eThe routine is fairly slow and may not function in real- 
time applications, where short time intervals (i.e., sec- 
onds) are important. For example, it would probably not 
be possible to generate strings of musical notes and play 
them simultaneously with the result sounding anything 
like music. Where time is critical, the strings must first be 
generated and stored in a mass storage medium, such as 
floppy disk, tape, or programmable memory. They may 
then be recalled when needed. 

*The routine cannot easily generate all useful strings. 
Some transformations of existing strings cannot be pro- 
duced by this routine. For example, when a musical 
phrase an octave higher or lower than an existing phrase 
is desired, it may not be easily produced using this 
system. 

The inspiration for the routine came from the discus- 
sion of formal systems by Douglas Hofstadter (in 
Godel, Escher, Bach: an Eternal Golden Braid, Basic 
Books, New York, 1979) and the formal theory of gram- 
mar (see Automata Theory: Machines and Languages by 
Richard Y. Kain, McGraw-Hill, New York, 1972). In these 
systems, a given string is expanded by the use of produc- 
tion rules to generate an axiom (discussed by Hofstadter) 
or an element of the language (discussed by Kain). The 
major difference between these systems and the present 
one is that, in the former cases, each capital letter may 
have a number of different replacement strings so that 
any number of possible expansions are possible, defining 
either a formal system or formal Janguage. In the case of 
the above routine (where only one possible expansion is 
allowed for any capital letter), the initial string will 
always produce the same expanded string. № 


Alo тате " FOLLOW THE STAR 


WITT IJ | 
The New ADVANTAGE 


w/ graphics running in seperate 20K of RAM; 
also includes 2К Boot Strap ROM. 
Optional operating systems. 


G/DOS runs existing NorthStar programs; Graphics C/PM* 
also runs conventional NorthStar C/PM® programs. Serial 
ports and parallel ports are available as aptions. 


Call for prices. 


Typical Systems Graphics: 


Infegrated Desk Top Computer with 12 inch 
Bit-Mapped Graphics or Character Display, 
64Kb RAM, 4 MHz Z80A7 Two Quad Capacity 
Floppy Disk Drives, Selectric® Style 87 Key 


Keyboard, Business Graphics Software 3-DIMENSIONAL CHART 


MULTI-USER HORIZON SYSTEMS 


Low Cost, Packaged, High Performance, Multi- 
user HORIZON? systems with 5Mb or 18Mb 
Integrated Winchester Hard Disks, Up to 
Five Users. 


= r х а r] £3 y Р Er т у қ 
Ps М 4 v uw ГЕ В сај Ls ЪЪ: - = 1% ; " “т 4 Г ғ 
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To May 30, 7932 
Optional Operating Systems. 


Multi-user operating systems now available to run both 
NorthStar DOS/BASIC and standard C/PM programs 
- (offers more available RAM than an MP/M system) 

HORIZON 20-64К, $2896 

(with metal casae! 4 
H RAM 64K Memory Board, $595 

* To Moy 30, 1982 
All prices, F.O.B. shipping point, subject to change. All of- 
е РЕТ 10 іі г. vertici b ec ias ail 


reflect a 27 cash discount (order prepaid prior 1o shipment), — а 
C.O.D.'s and credit card orders are 2% higher. 


943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 10-542-04: 


D / 
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TRS-80 BASIC 
Program Hang-ups 


The Reasons and Some Solutions 


Understand and eliminate those mysterious crashes 


Have your TRS-80 BASIC pro- 
grams ever stopped for no apparent 
reason or hung up in the middle of an 
operation? There are at least six 
reasons why this can happen: 


1. The program is trying to output to 
a nonexistent printer or to one that's 
not ready. 

2. String space collection, also 
known as garbage collection, is 
taking place. 

3, Your program is large and has 
many line references to the middle or 
end. 

4, Your program uses variables that 
were not defined in the proper order 
(the proper order will be explained 
later). 

5. Your program is stuck in an 
endless loop. 

6. Your system has crashed, your 
memory has dropped out, etc. 


These problems occur often, and 
can be annoying, especially when you 
have to load the program again and 
start over. Here are some solutions to 
the first four possibilities, some of 
which should improve your program 
execution time. 


Printer Not Ready 

Occasionally, you may run a pro- 
gram that contains LPRINT (output 
to printer) statements when your 
printer is off or disconnected. If so, 
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Glenn Tesler 
POB 83 
North Hollywood, CA 91603 


your program will hang up when it 
reaches the first LPRINT, because the 
TRS-80 printer-driver software waits 
until the printer sends a ready signal 
before it transmits each character to 
be output. If the printer is off, this 
software routine never receives the 
ready signal, staying in a loop with- 
out sending a warning message to the 


Often a TRS-80 BASIC 
program will stop 
during an operation for 
no apparent reason. 


user, To prevent this, you need a 
routine that checks for the printer's 
presence without getting stuck. 
Listing 1 shows two methods, using 
both BASIC and 280 machine lan- 
guage, that will alert you to the 
printer-not-ready situation. 

If you use the NEWDOS operating 
system, accidentally pressing the J, K, 
and L keys simultaneously (the 
NEWDOS  screen-print command) 
will result in а hang-up for the same 
reasons, To prevent this, you can dis- 
able the screen print by POKEing the 
decimal number 201 (hexadecimal 
C9) into decimal location 17333 
(hexadecimal 43B5). To re-enable this 
function, you must POKE the deci- 
mal number 103 (hexadecimal 67) in- 
to the same location. 


Garbage Collection 

If you define 20 strings as 3 сһагас- 
ters in length and then you redefine 
those same 20 strings as 2 characters, 
it should take up 40 bytes, right? 
Wrong! It takes 100 bytes: 60 for the 
old strings—now garbage—and 40 
for the new strings. Eventually, the 
computer has to get rid of the garbage 
to free string space. This procedure 
sometimes seems to take forever, 

The program in listing 2 repeatedly 
picks a random number from five to 
nine and defines 100 strings to that 
length; the random numbers are dis- 
played between the asterisks. The 
program also shows how much string 
space is left in memory. Occasional- 
ly, this program pauses when the 
numbers get low. This means that it is 
time for string space compression, 
also known as garbage collection, 
which the computer usually does 
without a warning. This doesn't have 
to happen anymore! 

Save the BASIC program from list- 
ing 2, then decide whether you want 
to use BASIC or machine language to 
create a string-compression detector, 
If you select BASIC, enter the pro- 
gram in listing 3; use the program in 
hsting 4 if you select machine lan- 
guage. 

The BASIC version POKEs a ma- 
chine-language program similar to 
that in listing 4 into memory. Before 
running the BASIC version, you must 


Auta Pu a a та 
etat LR og oan tmn, 


NECI COMPARE! 


" 
, 
BLA ч 


T—I TL rM 
Our Volume Sales Are So High WITH 
That Our Prices Are The World's Lowest - Period! DRIVES FOR CONTROLLER 
CALIFORNIA MOUNTAIN APPLE $459 
COMPUTER SYSTEMS HARDWARE ADD-ON $3 89 
7710 Aaync. Serial Int. $135 CPA Multi-Function Caró $159 Hard Disks 4 8" Disks tor Apple, ТА$.80 $CALL 
7490 GPIB (ЕЕЕ-488) (nt. $239 The Clock $229 Boole Computer Products SCALL 
7470 Ana. to Dig. Converter $ 99 Supertalker 5150 РР р 
7711 Async. Serial(Term) $135 Music System $319 — — — E 
7712 Sync. Serlal Int, $149 Expansion Chassis 5599 =. — - 
7721 Apple Parallel int, $109 Romwrlter $139 =. === -= 
Calendar/Clock Module $ 99 Ram Plus (32K Board) $149 ——— a + $ 
Programable Timer $ 99 
— — PRODUCTS • PLEASE CALL 
NEC ANADEX OR WRITE FOR CATALOG. 
Splnwriter 7710 $ 2338 DP8500/8501 $ 1275 
B023 A $CALL INTEGRAL DATA SYSTEMS MODEMS DISKETTES (Boxes о! 10) 
EPSON Prism 80 $ 1195 Hayes Micromodem Il $289 Varbatim Datalife $ 24-95 
MX BO $CALL Prism 132 Color Printer $ 1595 Hayes Smarlmodam $229 Verbatim 6° 
MX BO Ft. $CALL MPI Hayes Chronograph $199 Double-Side/DD $39-95 
MX 100 $CALL 68 G Printer $ 659 Novation Cat $145 RAM CARDS 
99 G Printer $ 749 Novation D-Cat Modem $165 Ramex 18 K Card $ 118 
— — Novation Apple Cat H $338 Ramex 128 К Card $CALL 
BUSINESS SOFTWARE Novation Auto Cat $209 Wesper 15 К Card $ 118 
VISICORP, INC. STONEWARE Microsolt 15 К Card $ 139 
Desktop Plan ill $229 DB Master $189 Dana 16 K Card $ 119 
Desktop Plan li $189 DB Utility Pack $ 68 ' 
Visifiles $189 MICRO PRO MONITORS 80 COLUMN CARDS 
Visipiot $159 Apple CP/M Zenith ZVM-121 Phosphor FOR APPLE 
Visitrend/Visiplot $229 Word Star $219 15 MHZ 5118 Wesper 80 Card 5258 
Visldex $189 Super Sort 6119 МЕС 1201 Phosphor Viaion BO Card (Vista) $299 
Visiterm $ 79 Mail Merger $ 78 20 MHZ $178 Videx B0 Card 5259 
Visicalc 3-3 $189 Data Star $170 NEC 0112 Composite MISCELLANEOUS 
Call Star $119 NEC 2112 RGB Color $899 Enhancer І! $ 118 
INFORMATION UNLIMITED | Атдек 300 Phosphor 5199 бала Арріе Ғап % 39 
Pro Easy Writer $169 Amdek Composite Color $355 Sup R Mod $27.95 
Cali For Continental, akin 5, Broderbund, Automated Simulations, Avani-Garde, Amdek ВМ Compatible 
Edu-Ware, Denver, Howard, Sirius, Sensible, Synergistic Software, Etc. Color 5899 


ІМ COLORADO (303) 279-2727 


ФОРДА SIR OTITIS ААА ААА КАК КСЕ EEE LEE EER EEE ISIE ARE СЕССИИ АДА ЕАН 


CALL “THE COMPUTER-LINE” 7 DAYS 


1-(800)-525-7877 


COMPUTERWORLD INTERNATIONAL, INC. 
SUITE 133, P.O. BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 


IN COLORADO 
Fa SUITE 108 
THE GOLD OFFICES 
3 607 10TH ST. 
4 GOLDEN, СО 80401 


TERMS: RETAIL/IMAIL ORDER: MASTERCHARGE/VISA ACCEPTED. WE CALCULATE UPS FREIGHT. 
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Listing 1: Two methods of alerting a user to а printer-not-ready condition on а TRS-80 
Model 1, Listing 1а is a one-line BASIC statement that prints a warning message if the 
printer is absent. Listing 1b is the machine-language equivalent (users must write their 


own code to display the warning). 
la 


IF «ҒЕЕК(14312) AND 2402<>48 THEN PRINT"PRINTER IS NOT READY" 


1b 
LOOP CALL zD1H 
JR Z,PRTRDY 
CALL PRTMSG 
CALL 29H 
JR LOOP 
FRTRDY EQU $ 


set the TRS-80 memory size to at least 
7i bytes below the actual end of 
memory (or at least 65 bytes below 
where you usually set it if you have 
other programs in high memory). 
When you run it, the program will 
ask where in memory you want the 
machine-language program to be 


»YES, 


518 FRINTER READY? 


START FRINTING 


;DISPLAY WARNING (CODE NOT SHOWN) 
sWAIT TILL KEY FRESSED 
250 HE CAN TEST AGAIN 


ІРКІМТЕК IS READY 


POKEd. Answering with an ENTER 
will tell the program to use the cur- 
rent memory size. Ап address below 
the memory size will result in an 
error; otherwise, the program will 
POKE the data to the location speci- 
fied. 


To use the machine-language ver- 


sion, first assemble the source code 
given in listing 4 using a TRS-80 as- 
sembler. If you are using a tape-based 
system (Level ID, save the object (ex- 
ecutable) code to tape with the name 
CKSTR. Then reset the memory size 
as described above, ready the tape for 
loading, go into the system mode, 
type in "CKSTR," and hit ENTER to 
begin loading. When the tape is load- 
ed, type "/" and ENTER. This will 
run the CKSTR program and return 
to BASIC. On a disk-based system, 
save the object code to disk with the 
name CKSTR. Type in this file name 
when you are in DOS (disk operating 
system). It will load, initialize, and 
return to DOS. You should then enter 
BASIC, setting your memory size as 
explained above. 

Once you have a version of 
CKSTR in memory, load and run 
the program in listing 2 again. When 
it is time for a string compression to 
occur, the CKSTR routine displays a 
graphic character that looks like the 
letter C (for compression) in the 


5-100 HIGH RESOLUTION GRAPHICS 


16 colors, 640 x 512 resolution$3, 175" 


High speed: up to 500,000 dots per second 
with 8 bit processor, even faster 
with 16 bit processor 


Lightpen option 


Bit plane write protect option for overlays 
Gray levels and monochrome systems 
Full user's guide, separate Service Guide 
Compatible printers and monitors 
*includes hardware, basic software package, 


160 K bytes of graphics memory 


CAMBRIDGE DEVELOPMENT 
| LABORATORY 
36 Pleasant St., Watertown, МА 02172 
| (617) 926-0869 
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Graphics Software 


Program in BASIC, FORTRAN, PASCAL, or 
assembler 


Programmable characters with 
80 characters per line 


Graphical BASIC interpreter with 
PEEK and POKE 
Logo TURTLE graphics, relative coordinates 


Tektronix emulator 


Cartesian plotting package 


3-D perspective with rotation 
Hidden line processing 
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Screen dump to ташх printer or pen plotter 
Screen dump to disk and replay 
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Quality Computer Services presents. . 


Hard Disk Systems 


For TRS; Apple’ Heath, S-100 1ВМ...... 
6,12, 20,40end 80 Megabyte systems 


Completely assembled and tested subsystem including: 


е Switching power supply е Formatting program 
е Winchester drive Assigns allernate sectors 
е Host adapter card lor any weak seclors detected 
е Sealed case during formatting assuring 
е Expansion the lowest possible error rate 
The encloser, controller 
and power supply have been е Warranty: The system has а ІШІ one year 
designed to allow for future warranty on all paris and workmanship 
backup hardware or increased е Also available: attach for TRSDOS, 
storage OASIS*, Apple DOS 
е Software ғ Optional 51,” floppy (shown) 


s Auto attach CP/ M' 
е Hard disk utilities 


e Real time clock = | | | 


See local dealer 

or call: 

Quality Computer 
Services 

17B Main Street 
Metuchen, New Jersey 
201-548-2135 


» Quantity discounts available. Distributor, Dealer 
and OEM Inquries invited. 


‘OASIS is а Набетат of Phase Сар Syaterns, CP/M н trademarh ct Dignal Research Tol D fr ее number: 800 53 1 594 4 
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Listing 2: This BASIC program will show the delays caused by ТК5-80 string compres- 
sion and how these delays are caused by the way string space is maintained. 


100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
224 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
374 
380 
390 
4uu 
410 
420 
430 
440 
450 
460 
470 
450 
490 
500 
510 
520 
530 
540 
550 
560 
570 
5u0 
590 
600 
614 
620 
5% 
640 
650 
660 
270 
Бап 
890 
700 
710 
720 


'STRING (c) COPYRIGHT 1980 by Slenn Tesler 

L] 

"THIS PROGRAM SHOWS THE DELAYS CAUSED BY STRING 
"COMPRESSION, AND ALSO HOW THESE DELAYS ARE CAUSED 
"BY THE WAY STRING SPACE IS MAINTAINED. 

! 


GOTO 560 'GO DO INITIALIZATION 
1 
А=КМО {51 +4 'PICK А RANDOM LENGTH 
'FROM 5-9. 
1 
PRINT : PRINT "*"; А; "s" 'DISPLAY IT BETWEEN 


"ASTERISKS 
"NOW DEFINE EACH ELEMENT IN THE ARRAY TO THE RANDOM LENGTH 
"WHICH WAS JUST PICKED. THEN, DISPLAY THE AMOUNT OF 
"STRING SPACE LEFT TO ALLOCATE TO STRINGS BEFORE GOING 
‘THROUGH THE STRING COMPRESSION ROUTINE. FRE(AS) IS NOT 
"USED SINCE IT INVOKES THE STRING COMPRESSION ROUTINE, 
'AND THAT WOULD DEFEAT THE PURPOSE OF THIS EXAMPLE. 
i 


FOR В-1 TO Х/10 
AS (B) =5ТЕІМС5 ГА,321 


'ARRAY ELEMENT COUNTER 
'DEFINE AN ELEMENT 

'"TO THE RANDOM LENGTH 
Хі«РЕЕК(16598) + 256*PEEK(16599) 'STRING WK AREA РТВ 
X2-PEEK(16544) + 256*PEEK(16545) 
'POINTER 

'CALCULATE & DISPLAY 
'"THE AMOUNT OF FREE 
'STRING SPACE 


PRINT X1-X2; 


NEXT H 'LOOP TILL EACH ELEMENT 
"HAS BEEN DEFINED 
GOTO 120 'PICK A NEW RANDOM 

*LENGTH 

1 

: END ОЕ MAIN PROGRAMA 

L| 

$ 

‘INITIALIZATION 

1 

'ALLOCATE STRING SPACE. WHEN THE ARRAYS ARE DEFINED, THE 


'AMOUNT OF STRING SPACE ALLOCATED aY THE CLEAR/10 WILL BE 
"ІНЕ NUMBER OF ARRAY ELEMENTS IN ALL. THIS WAY, YOU CAN 
"CAUSE MORE STRINGS OR LESS STRINGS TO BE DEFINED TO 
"RANDOM LENTHS. CURRENTLY, THERE ARE 100 STRINGS IN ALL. 
1 


CLEAR 100) 
CLS 
DEFINT A-W,Y-Z 


"CLEAR SCREEN 
"USE INTEGERS FOR SPEED 


'PRE-DEFINE VARIABLES FOR SPEED 
А-0 : В=А Х1=0 : Х2=0 
F 
'GET AVAILIBLE STRING SPACE. FRE IS BEING USED AS THERE 


"НАМЕ BEEN NO STRINGS 
"HAVE BEEN CREATED. 


DEFINED ALREADY, THUS NO GAPS 


X-FRE (А9) 


L 


'NOW SET UP АМ ARRAY. 
% 


DIM AS (X/1U) 
GOTO 180 


Listing 3: This BASIC program tells the user if any string compression or garbage collec- 
tion is occurring by displaying a graphics character in the upper right-hand corner of the 


screen. 
1000 'ROUTINE TO POKE "STRING COMPRESSION DETECTOR" INTO MEMORY 
11 : (c) COPYRIGHT 1980 by Glenn Tesler 
4 L 
308b GOTO 4120 'GO DO INITIALIZATION 


Listing 3 continued on page 324 


'START OF STRING DATA 


upper right-hand corner of the screen. 
When the garbage collection is fin- 
ished, the character is removed. With 
this routine in memory, you will 
never have to wonder if the computer 
has crashed or is merely collecting 
garbage. 

The garbage collection routine 
(starting at hexadecimal location 
28E6) uses the 780 RST instruction, 
and my detection program takes ad- 
vantage of this. An RST causes the 
processor to begin executing at a loca- 
tion in low memory; the garbage 
collector contains an RST 18, effec- 
tively the same as a subroutine call to 
location hexadecimal 18. Contained 
in this location, which is in ROM 
(read-only memory), is a jump vector 
to another location in programmable 
memory (hexadecimal 4006), which 
in turn points to the routine that is the 
target of programs calling this par- 
ticular RST. By replacing the infor- 
mation in the second jump vector 
(locations 4006 to 4008 hexadecimal), 
any call to RST 18 must first go 
through my program, where it then 
checks to see if the call came from the 
compression routine, If so, the graph- 
ics character is displayed, a "switch" 
in memory is set, and the program 
jumps to the original target of the 
RST 18; otherwise, it just does the 
RST 18. 

To erase the graphics character 
when the compression routine is 
finished, RST 20 is also checked. This 
points to a routine that tests data type 
(i.e., string, integer, etc). Since 
almost every command has to check 
the data type, RST 20 is used a lot. 
When this RST is called, the program 
checks to see if the "switch" in mem- 
ory is set and the graphics character is 
being displayed. If so, it resets the 
switch and erases the character, and 
continues with the regular RST 20. 

The machine-language program is 
only 65 bytes long, including the in- 
itialization routine. If you are won- 
dering whether an RST 20 is per- 
formed in the string-compression 
routine, it is not. Also, if you аге 
wondering why I didn't use FRE(AS) 
in the BASIC program, it is because it 
uses the string-compression routine 
before calculating the available string 
space. 
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Circle 111 on inquiry card. 


Listing 3 continued: 


1100 "БЕТ UP A DEFAULT LOAD ADDRESS AT WHICH TO POKE DETECTOR, 
1120 'THEN LET USER OVERRIDE IT IF NECESSARY 


1140 ' 
| 1150 М] =М 'DEFAULT LOAD ADDRESS 
1180 CLS 'BEGIN WITH FRESH SCREEN 
MICRO PRICE for MINI POWER 1200 PRINT "WHERE SHOULD THE STRING COMPRESSION DETECTOR" 
MICRO-MINI'" maiches Series | by ІВМ 1220 РКІМТ “ ВЕ LOADED {DEFAULT 15:" Mls "Jj": 
| DELIVERING CURRENT ORDERS 1240 INPUT Ml 
Y ou cannot buy а more powertul micro: 1260 IF Ml »- M THEN 1460 'LOAD POINT MUST ВЕ>-МЕМ SIZE 
e Power: 1 10 32 independent users 1280 PRINT 
• Memory: directly addresses to 6 Meg! 1300 PRINT "MEMORY SIZE IS SET AT"; M; 'ERROR MESSAGE 
и A ы 1320 PRINT "SO RESET MEMORY SIZE AND TRY AGAIN" 
* ә ? F 
Speed: throughput 10 times 280 i END : GOTO 1300 DON T LET PROGRAM CONTINUE 
Files: simultaneous access 
Communication: inter-user via terminals 1380 "SAVE FINAL LOAD ADDRESS, THEN CONVERT IT TO VALID VALUES 
Security: all fles password protected 1400 ' FOR THE "POKES": 0-22767 REMAIN THE SAME, BUT 
Options: expandable in Ihe field 1420 '65536 MUST BE SUBTRACTED FROM 32768-65535. 
Bus: Intel Multibus'" compatible 1440 ' 
• Languages: Pascal, BASIC. COBOL FORTRAN 1460 М-М1 "м" TS LOAD ADDRESS FOR РСМ. 
1480 IF M» 32757 THEN A=M-65536 ELSE A=M 
System 3 $7053 [| 1500 * 
This 16-bit Multibus™ computer system 1520 'РОКЕ THE MACHINE LANGUAGE PROGRAM INTO HIGH MEMORY. 
includes; 1540 'ANOTHER ROUTINE WILL HANDLE THE RELOCATION AS NEEDED. 
• 78001 CPU and 256K НАМ 1560 ' 
е В serial I/O ports 1580 PRINT : PRINT "NOW POKING PROGRAM INTO HIGH MEMORY..." 
е 15-siot backplane 1600 FOR B-1 TO NB 'LOOP TO DO THE POKES 
æ Dual floppy disk drivas 1620 READ C "ОМЕ BYTE АТА TIME 
* Multiuser Operating System 1640 РОКЕ А,С "INTO HIGH MEMORY 
Field upgrade to 16MB RAM, 1660 IF Ач32767 THEN шш ГІ; ELSE А=А+] 'CHECK BOUNDARY 
268MB ol hard disk, 32 users. s | МЕХТ В TO КБЕР "А" А VALID INTEGER 
ore сонын E 1720 'INTEGERS MUST BE IN THE RANGE: -22768 TO 32767 
1740 ‘IF "M" EXCEEDS 32767, IT WOULD ВЕ AN ERROR. ВУ 
Call for further system specifications. 1760 'SUBTRACTING 65536 FROM "M", A NEGATIVE NUMBER RESULTS, 
1780 'WHICH ACTUALLY IS А 2-80 ADDRESS BETWEEN 32768 AND 65535 
1800 ' 
T | IF М > 32767 THEN M=M-65536 "CHECK AND ADJUST RANGE 
40 


1860 'MACHINE LANGUAGE IS МОТ SELF-RELOCATABLE, 

1880 'SO NOW IT IS NECESSARY TO CALCULATE AND ADJUST SOME 
1900 'OF THE ADDRESSES IN IT. 

1920 ' 

1940 'THE CALCULATION IS РОМЕ THIS WAY: 

1960 ' 1. CALCULATE ABSOLUTE ADDRESS OF A VARIABLE 


1980 WITHIN THE MACHINE LANGUAGE PROGRAM: 
2000 МО = PROGRAM LOAD ADDRESS + VARIABLE DISPLACEMENT 
2020 WITHIN PROGRAM 
d 2040 2. CONVERT ADDRESS 'MI' TO TWO SINGLE BYTES: LSB, М58: 
AMPEX Dialogue 80 2080 M2 = LSB, Ml = MSB 


і 
1 
L| 
1 
i 
Нам EP tng Lh ae age TR Ны) 2080 ' 3. CALCULATE WHERE TO STORE ADJUSTED VARIABLE ADDRESS 
T 
T 
Ш 
L 


) icd endet Marg 2100 AND STORE IT THERE. THIS MAY HAVE TO BE DONE MORE 

f" ORpay 24 lines with Zin statis ne 2120 THAN ONCE IF THE VARIABLE IS REFERENCED MORE THAN 

* 20 user programmable function keys 2140 ONCE. 

* 2 pages display memory (4 optional) 2160 

* 11 graphics and 21 control codes 2180 PRINT : PRINT "NOW RELOCATING INTERNAL ADDRESSES..." 

* 10 modes including block, protect, program 2200 MQ=M+13 "ADDRESS OF GRAPHIC DISPLAY ВТУ 

Ор арена ОХ «р 2220 М2-М0 AND 255 'EXTRACT LSB FROM 2-BYTE ADDR. 

Dialogue - gc (— 1048 224U МІзІМТ(|М0/256) AND 255 ‘EXTRACT MSB ALSO 

Dialogue 80'* with phone coupler.........1194 8 | 2260 POKE М+1, M2 'STORE LSB INTO MACH LANG РОМ 

AppAcabons: word processing, dalaentry, interac- | 2280 POKE M*2, Ml 'STORE MSB 

tive programming, dala base inquiry/responsa/ 2300 ' 

updale, transaction processing, whether on-site = $ " 7 

of emote. For our system or lor yours, ms mer | 2340 М2-НО AND 255 ‘CALC LSB ОР GRAPHIC REMOVER 

| actree termunal is the perfect malch. 2 L ici 
2360 MISINT(M0/256) AND 255 "САГС MSB 

————M—— _______ t 

Prices: Prepaid or Purchase Order Net 10. 2380 POKE M+7, M2 STORE THEM INTO PROGRAM 


Prices subjecl to change wilhout notice. 2400 PORE М+8, М1 


Warranty: 120 day minimum on all systems. 2420 ' 
interfacing cables free wilh all systems. 2440 MO=M+64 ‘ADDRESS OF А SWITCH ІМ РСЯ 
10% down fixes price, guarantees prionty. 2460 M2=M0 AND 255 'LSB OF SWITCH ADDRESS 
MasterCard and VISA cards accepted. 2480 MI=INT(MO/256} AND 255  'MSB 
2500 PORE M+33, М2 'STORE SWITCH ADDRESS INTO 
ЕЯ а T pr P Атто. 
+9, 
а COMPUTE 2560 POKE M+40, Ml 
MICROCOMPUTER SYSTEMS 2580 РОКЕ M+47, М2 
5710 Drexel, Chicago, IL 50637 2600 РОКЕ M*4H, МІ Listing 3 continued on page 326 
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[here's great business 


And here is THE DATA BASE 


to get you there. 


Meet GBS..the most complete, 


most powerful relational database management 
system available. It was designed to go beyond the 
capabilities of ordinary DBM systems. And it 
does. Where others may possibly be state- 
of-the-art...GBS, ош General Business 


System, is ahead-of-the-art! 


Б ecause it is relational, GBS is far 
more valuable to you and your busi- 
ness. It has the capability to access ап 
almost unlimited amount of data from а 
variety of files, then combine that data and 
display or print it in a format that you 
specify. 


Relational, Efficient & Automatic 


GBS can automatically search for, 
locate, and interrelate information from 
many files. For example, on each order 
entry it can automatically decrement 
inventory, automatically post the data to 
your Accounts Receivable and 
automatically update your General 
Ledger. You dont have to spend 
countless hours making redundant 
entires, with the chance for numerous 
errors, GBS inter-fie relationships and 
adjustments save you Considerable time, 
and thus many hours of high-cost labor. 


Most other Business programs are 
limited single Не systerns, whereas GBS 
allows you to work with 3 different files at 
the same tirne. All Indexes are updated 
automatically. What's more, a large GBS 
data file can extend over 4 different disk 
drives...not merely one. Мо other data 
base system has the power and flexibility 
of GBS! 


Circle 351 on Inquiry card. 


А program generator, par excellence 


Included as a part of GBS is a very 
powerful applications development tool, 
called QUICK СЕМ. Basically, this 
function allows almost anyone - even 
those unsophisticated about computers - 
to generate useful business programs. 
Think of the efficiency you gain when 
anyone on your staff can quickly generate 
a needed program to solve a particular 
problem! But, GBS versatility doesn't stop 
there. GBS в also ... 


а Fully Programmable system... 


.. which allows you, or those with 
deeper computer interest, to create 
almost any business application 
program, such as accounts 
payable/receivable .. payroll ... general 
ledger .. order entry .. mailing lists ... 
personnel files ... cost accounting ... real 
estate listings ... time/expense 
management, and many more, And each 
one will be a personalized program ... 
individualized to the specific 
requirements of your firm! 


Start using GBS now 


You can. Because GBS is up 
and running on most popular CP/M* 
based computers, like those made by 
Apple, Tandy, Xerox, Sharp, МЕС, Hewlett 
Packard, Toshiba, Osborne, Televideo, 
Vector, Altos and more. 


You can. Because GBS docu- 
mentation is written in a friendly, free- 
flowing, style..and it leads you by the 


ahead! 


hand with plenty of tutorials and easily 
understandable examples. And, the entire 
documentation is typeset for ease of 
reading. 


You can. Because GBS is fully 
supported by QUALITY SOFTWARE. So, 
if you ever have a question, or need 
assistance, simply contact QUALITY 
SOFTWARE and our professional 
support people will be happy to help. 


You can. Because we offer a 
special 30-Day Money Back Guarantee. 
Order your edition of ОВ5 at $700 (оп 
disk, with complete professional 
documentation) and try GBS in your own 
business environment f GBS isn't all we 
say it is, and more, simply return it within 
30 days for a fuil refund. This offer is for a 
limited time only, so please act 
immediately. 


Call Today 


Theres great business ahead. And 
GBS в the relational data base 
management systern which can help you 
control your information and data quickly, 
efficiently and effectively. Call us todayfor 
additional information or to 
take advantage of our 
special 30-Day 
Money Back 
Guarantee. 


GBS - its the 
best business 
decision you can 
make, for today 
and the future. 


QUALITY SOFTWARE 
6660 Reseda Blvd., Suite 107 
Reseda, СА 91335 (213) 344-6599 


“CP/M is a registered trademark of Digital Research. 
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Circle 50 on inquiry card. 


NEC PC-8023A-C Printer 
549998 puvenEO 


O 100 ср» bi-directional printing 

С Adjustable tractar/friction Feed 

О Proportional spacing 

П Hi-res dot-addressable graphics 

О True dascenders in 5 fonts 

О Subseript. Superseript & underlining 


Okidata Printers 


MICROUNE 80..................». 53494 
MICROUNE 82А.,.................. 94794 
MICROLINE 8ЗА................... $7390 
Microune 84 (Parallel)........... $10598 
MICROUNE 84 (Serial) ............ 511944 
OxiGRAPH ROM—adds Hi-Res capabilities 

to B2A and 83A Printers ........... 989% 


IDS Printers 


Prism 132 (Ссіог)............... $1699М 
PRISM 80....................... 99898 


Epson Printers 
МХ-80 w/GRAFTRAX. ............ .. 9474" 


МХ-ВОУҒ-Т...................... $569 
AAX-80/F-T w/GRAFTRAX ........... $6199 
ЖЕЛЕКТІ ы ОЛ К ТТТ тъне Таг 
т ымыра ады 589% 


Centronics Printers 


CENTRONICS 739 (Раго!е!),.......,, $539" 
CENTRONICS 739 (RS-232-C).. ""&39*5 $5449 
2-Color Абор?ет.................. 


Сюй Printers 


$ 


C.ITOH COMET |! .................. $204 
Сатон Pro Writer w/3K buffer 

(parallel and serial). ............. $63 
C.ITOH F-10 Daisy WHEEL 

(AOP) ....................... $1539® 


E 


Cables ond interioces ovailoble tor the APPLE, 
Атай, COM /Per, IBM, Osacenz, and TR5-80. 


Orders & information: 
CALL (603)-673-8857 
Orders Only: CALL (800)-343-0725 


We accept CODs—No surcharge for credit cards 
Ма charge for UPS shipping—Stock shipments next 
бсу—АЁ equipment shipped factory fresh with the 
monufacturer's warranty 

Pricam кайыр на choke 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


HE BOTTOM 
LINE 


12 Johnson Street, Milford NH 03055-0423 
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Listing 3 continued: 


2620 
2640 
2660 
2680 
2700 
2720 
2740 
2750 
2780 
2800 
2820 
2840 
2860 
2850 
2900 
24920 
2940 
2960 
2980 
3000 
3020 
3040 
3060 
3080 
3100 
3120 
3144 
3160 
3180 
3200 
3220 
3240 
3260 
3280 
3300 
3320 
3340 
3360 
3380 
3490 
3420 
3440 
3460 
3480 
3500 
3520 
3540 
3560 
3580 
2600 
3620 
3640 
3660 
3680 
3700 
3720 
3740 
3760 
3780 
3600 
3820 
3B40 
3860 
3880 
3900 
3920 
3940 
3960 
3980 
4000 
4020 
4060 
4080 
4100 


‘NECESSARY RELOCATIONS ARE COMPLETE. . 
$ 


"SET UP TRE "USR" CALL: ASSUME LEVEL II, BUT LF IN 
"DISK BASIC, SET ІТ UP THROUGH А “DEFUSR": 
1 


POKE 16526, 
POKE 16527, 


М AND 255 
(M/256) AND 255 


"LSB OF DETECTOR START 

' MSB 

1 

'NOW SEE IF IN DISK BASIC. IF SO, ABOVE DION'T HURT. 
IF PEEK (16809) <> 201 THEN DEFUSR=M 

'NOW ACTIVATE THE STRING COMPRESSION ROUTINE. 

'IT WILL REMAIN IN HIGH MEMORY UNTIL YOU RE-BOOT OR 

'RE-INITIALIZE BASIC. YOU CAN LOAD AND RUN OTHER 

"BASIC PROGRAMS NOW, AS LONG AS THEY DO NOT POKE OTHER 

'MACHINE LANGUAGE PROGRAMS INTO THE SAME PLACE AS THE 

, STRING COMPRESSION ROUTINE. 


1 жжй 


MAKE SURE YOUR OTHER PROGRAMS DO NOT *** 


BELL DESTROY THE DETECTOR 11! «ая 
i 
М=058 (0) "ACTIVATE THE DETECTOR 
‘END OF MAINLINE OF PROGRAM 
! 
PRINT ; PRINT "STRING COMPRESSION DETECTOR ACTIVE" 
, END : СОТО 3160 'MAKE SURE PROGRAM STOPS HERE 
i END ОҒ МАТМ PROGRAM 
t 
[| 
'ERROR ROUTINE FOR HANDLING OVERFLOWS IN А CERTAIN BLOCK 


‘OF LINES. IF THE ERROR IS SOMEPLACE ELSE, OR IS NOT 

'AN OVERFLOW, THEN BASIC'S NORMAL ERROR MESSAGE IS GIVEN. 
(ЈЕ IT IS AN OVERFLOW IN THAT BLOCK, THEN THIS ROUTINE 
'MODIFIES THE APPROPRIATE VARIABLE. 

{ 


'СНЕСК ТО SEE IF VALID ERROR 
l 
ТР ERR<>10 OR ERL<2200 OR ERL»22820 THEN ON ERROR GOTO 0 
'IF ERROR OCCURED WITH МО, CHANGE MU ELSE CHANGE M 
І 


IF ERL-2200 OR ERL-2220 OR ERL=2240 THEN 3700 

IF ERL=2320 OR ЕВЬ=2340 OR ERL=2360 THEN 3700 
| ТР. ERL=2440 OR ERL-2460 OR ERL=2480 THEN 3700 
'IN THE NEXT TWO LINES: IF THE VARIABLE IS NEGATIVE, 
'65536 IS ADDED. IF POSITIVE, 65536 IS SUBTRACTED. THIS 
'SHOULD TAKE CARE OF THE OVERFLOW, NEXT IT RESUMES TO 
'GIVE CONTROL BACK TO THE ERROR LINE. 


М=М+ (-5СМ (М) *65536} : RESUME 
М0-М0%(-5СМ(М0)%65536) : RESUME 
END ОР 


ERROR ROUTINE 


"THESE DATA STATEMENTS CONTAIN THE MACHINE LANGUAGE 
'PROGRAM THAT IS THE "STRING COMPRESSION DETECTOR" 
l 


DATA 33, 181, 255, 34, 7, 6, 33, 206, 255, 34 
DATA 10, 64, 201, 227, 213, 17, 253, 40, 205, 144 
DATA 28, 209, 227, 32, 10, 62, 183, 50, 63, 60 
DATA 62, 1, 50, 232, 255, 135, 144, 28, 58, 232 
DATA 255, 203, 71, 40, 16, 175, 50, 232, 255, 58 
DATA 63, 60, 254, 183, 32, 5, 62, 32, 50, 63 
DATA 60, 195, 217, 37, Ч 

t 

| END OF DATA STATEMENTS 
% 

' INITIALIZATION 

% 


Listing 3 continued on page 328 


Superfast іп its class and ready to run. 


Т Computer Benchmarks—All systems running the same BASIC program. | 
Manufacture- Model Class Operating Language Run Time 
System (Туре*) (Seconds) 
IBM 3033 Mainframe — VS2-TORVYL Stanford BASIC 10 
| Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (C) 33 
| Digital Equipment PDP 11/70 Mini п/а BASIC (1) 45 
| Prime 550 Mainframe PRIMOS BASIC V16.4 (I) 63 
Digital Equipment РОР-10 Mainframe ТОР5-10 BASIC (1) 65 
IBM System 34 Mainframe Release 05 BASIC (1) 129 
| ТЕ System 48 Micro MAGIC 1.0 Microsoft BASIC (C) 178 | 
Hewlett-Packard HP3000 Mini Time Share BASIC (I) 250 | 
| Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (1) 310 
| Alpha Micro AM-100/T Micro AMOS 4.3a Alpha BASIC (SC) 317 | 
| Digital Equipment PDP 11/45 Mini n/a BASIC (I) 330 | 
Data General NOVA 3 Mini Time Share BASIC 5.32 517 
Ohio Scientific C4-P Micro 05650 3.2 Level 1 BASIC (1) 680 
North Star Floating Point Micro NSDOS NorthStar BASIC ДІ) 685 
Radio Shack TRS-80 II Micro TRSDOS 1.2 BASIC (1) 792 
Apple |+ Micro DOS 3.2 Applesoft 11 (1) 960 
Cromemco System 3 Micro CDOS 32K BASIC (I) 1074 
Commodore Pet 2001 Micro п/а Microsoft BASIC (I) 1374 
IBM 5100 Micro п/а BASIC (I) 1951 
Vector MZ Micro n/a Micropolis BASIC (I) 2251 


*С = Compiler; | = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 


| | m 


The Seattle Computer System 2 is the fastest micro on the 


block. In fact, System 2 outperforms many minis and 


mainframes. 


System 2 comes fully assembled, tested and 


ready to run with the addition of disk drives (that we 


can supply) and terminal. 
Call (206) 575-1830 for the location of your 


Even the big boys such as: IBM System 34, Prime 


550, and Hewlett-Packard HP 3000 are left in the dust 


when System 2 starts running. 


The speedy System 2 consists of 8 Mhz. 8086 


nearest System 2 dealer. 


Dealer inquiries welcome. 


CPU set, 128K of 85 nsec. static RAM, double-density disk 


controller, 22-slot constant voltage mainframe, a cable for 
two B" drives, and MS-DOS operating system (also called 


86-DOS, IBM PC-DOS, Lifeboat SB-86). 


High-level languages like Microsoft's Basic, 


Pascal, Fortran, Cobol are available now for your 
application programs. 


AACOMPÜTER 


1114 Industry Drive, Seattle, Washington 98188 
Circle 374 on inquiry card. 


Listing 3 continued: 


4120 DEFINT A-L,N-Z 'USE INTEGER VARIABLES 

4140 М-РЕЕК(15561) *256*PEEK (16562) +] 'MEM SIZE 

4160 ON ERROR GOTO 3420 'OVERFLOW ERROR HANDLER 
4180 Cx0:BsC:AsC:MlsC:M2-C — 'SET UP VARIABLES FOR SPEED 
4200 ON ERROR GOTO 3420 'ТАКЕ CARE OF OVERPLOW 

4220 С=0:В=С:А=С:М0=С 'SET UP VARIABLES FOR SPEED 
4240 МісС:М2-С 

4260 NB=65 "LENGTH OF MACH. LANG. РСМ. 
4280 GOTO 1160 'GO BACK TO MAIN PROGRAM 
4300 ' 

4320 ' END OF NITIALIZATION 
Line Searches e The BASIC interpreter searches for 


When the TRS-80 BASIC inter- 
preter encounters a GOSUB, GOTO, 
RUN, LIST, etc., it has to search for 
the associated line number. The inter- 
preter always starts at the beginning 
of the program unless it is looking for 
a GOTO, RUN, or GOSUB, in 
which case it does one of the fol- 
lowing: 


elf the line referenced is earlier than 
the line the command is on, it will 
begin the search at the start of the 
program. 

elf the line referenced is not earlier 
than the line the command is on, the 
search begins on the command line. 
elf the command is entered as а 
direct statement, the search begins at 
the start of the program. 


The further the line is from the 
command referencing it, the longer 
the interpreter takes to find it. This 
can take a long time in large pro- 
grams. Here are three ways to pre- 
vent this situation: 


1. Try to use subroutines as much as 
possible. This cuts down wasted pro- 
gram space. 

2. Put frequently used routines near 
the start of the program to reduce 
search time. 

3. Place your initialization routines 
at the end of the program, and start 
your program with a GOSUB to the 
routine. Then your program won't 
have to waste time going over lines 
that are used only once. 


Also, when entering additional 
lines near the top of a large program, 
it takes a long time to get the prompt 
after hitting ENTER. Here are several 
reasons for this: 
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the line, starting at the beginning of 
the program. 

elf the line is currently in the рго- 
gram, it is deleted. When the inter- 
preter deletes a line, the lines above 
must fill the empty space. 

eNext, the interpreter moves the 
lines that are past where the new one 
has to go to accommodate it. 

eThe line pointers for each line are 
changed, starting with the new line. 
eThe interpreter finishes up by 
executing a CLEAR, 


Defining Variables 

Here are some recommendations 
on how to define variables. If you 
define them in these ways, the time it 
takes to find each variable should be 
reduced and the program execution 
time should improve. 


€ Use integer variables whenever 
possible. 

è Define all variables in the state- 
ments of the program that will be ex- 
ecuted first. These statements should 
be placed at the end of the program, 
and invoked by a GOSUB from the 
beginning of the program, as men- 
tioned before, Then, it will not be 
necessary for BASIC to scan them 
when looking for GOTO and 
GOSUB targets during the rest of the 
run. 

e Define simple variables before 
defining arrays. 

e Define the most frequently used 
variables before defining infrequently 
used ones. (This is mentioned in the 
Level II manual on page 11/2.) 


Combining these suggestions, you 
should define your frequently used 
variables before your seldomly used 
ones, Frequently used arrays should 


CALL 
YOUR 

LOCAL 
DYSAN 
OFFICE 


St. Louis, Missouri 
(314) 434-4011 


San Francisco, California 
Sunnyvale, California 
(408) 730-2145 


Sherman Oaks, California 
[213) 907-1803 


McLean, Virginia 
(703) 356-6441 


Irvine, California 
(714) 851-9462 


New York, New York 
(212) 687-7122 


Schaumburg. illinois 
(312) 8B2-8176 


Fair Oaks, California 
(916) 966-8037 


Giendora, New Jersey 
(509) 939-4762 


Bellevue, Washington 
(206| 455-4725 


Atlanta, Georgia 
(404) 952-0919 


Arlington, Texas 
(817) 261-5312 


Burlington, Massachusetts 
(617) 273-5955 
(617) 229-2800 (OEM) 


Rocky River, Ohio 
(216) 333-3725 (Cleveland] 
(412) 261-0406 (Pittsburgh) 


Livonia, Michigan 
(313] 525-8240 


Dysan Flexible Diskettes are also 
available from all ComputerLand 
Stores, Sears Business System 
Centers, and independent 
computer outlets nationwide. 


For the location of the Dysan 
Sales outiet nearest you, 
contact Dysan at: 

(408) 988-3472; 

Toll Free: (800] 538-8133; 
Telex 171551 DYSAN $МТА; 
TWX: 910-338-2144, 


Clrete 150 on Inquiry card. 


DID YOU KNOW 
. THAT THE BEST MEDIA 
_ AVAILABLE / 
IS NOW AVAILABLE 

NEAR YOU? 


ө 
e 
4 Ф ® 
= . 
® 
P E 
ө 
ч ә 

Well, it is. е 
For years, we've Р 
been supplying e 


discriminating data processing 

professionals worldwide with the finest 

magnetic medid made anywhere... Dysan 
diskettes, mini-diskettes, disc packs, disc cartridges 
and single rigid disks. 

Is there any reason why you should have to settle 
for second best? 

Now you can buy Dysan precision diskettes and 
mini-diskettes direct from the Dysan Sales office or 
authorized dealer near you. And they're not just 
any diskettes. They re certified 100% error-free 
both оп and between the tracks to insure you of 
flawless performance. That means na lost data 
No need to re-program. Or de-bug again. Dysan 
diskettes work the first time, every time, Think 
about how much time, energy and aggravation 
you can save. 

Why wait for problems to occur to convince you 
that a bargain diskette із really no bargain? Call 
the Dysan office nearest you. Or stop in your 
nearest authorized Dysan dealer. Once you expe- 
rience the Dysan difference you won't settle for 
anything less. 


Our Media [s Our Message 


520] Patrick Henry Drive 
Santa Clara, CA 95050 


Listing 4: The machine-language equivalent to listing 3. 


1C90 
2509 
0087 


Е618 


Р618 
F61B 


F61E 
F621 


P624 


F627 
F628 
F629 
F62C 
F62F 
F630 
F631 
F633 
F635 
F638 
F63A 
F63D 


F640 
F643 
F645 
F647 
F648 
F64B 
F64E 
F650 
F652 
F654 
F657 


Е65А 
0043 
P618 


2127F6 
220740 


2140F6 
220A40 


С3191А 


ЕЗ 

05 
112028 
CD901C 
01 

ЕЗ 
200А 
ЗЕВ? 
323Е3С 
3501 
J25AF6 
С3901С 


JASAF6 
CB4? 
2810 
AF 
325АҒ6 
ЗАЗРЗС 
РЕВ? 
2005 
3620 
323F3C 
С30925 


00 


00000 TOTAL 


СКВУТ 
CKSTR 
CMPSW 
CMPSYM 
DORS 18 
DORS 20 
RST19H 
RST 20H 
SETSTR 
Z5IZE 


F640 
F627 
РОЗА 
VOB? 
F63D 
F657 
10290 
2509 
P618 
0043 


00100 
00116 
0012) 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
ERRORS 


00500 
00370 
00620 
00200 
00480 
99600 
00180 
00190 
00240 
20630 


; CKSTR 
4 


(С) COPYRIGHT 1980 BY GLENN TESLER 


¿THIS PROGRAM TESTS TO SEE IF BASIC IS IN ITS 

;STRING COMPRESSION ROUTINE. IF IT IS, IT DISPLAYS 

ҒА GRAPHICS CHARACTER, ELSE IT CHECKS TO SEE IF THE 
;GRAPHICS CHAR IS ON THE SCREEN. IF SO DISPLAY А BLANK. 


:NEXT, DO RSTl8H 
: 
RST18H EQU 1C90H 
RST20H  EQU 25D9H 
CMPSYM  EQU 183 
; 
ORG 63000 
# 
SETSTR: LD HL,CKSTR 
LD (4007H) , HL 
; 
LD HL,CKBYT 
LD (400AH) HL 
;:SELECT ONE OF THE NEXT TWO JUMPS, 
:YOU ARE RUNNING THIS PROGRAM 
: 
JP 1Һ19Н 
; 3Р 402DH 
CKSTR: ЕХ (SP),HL 
PUSH DE 
LD DE,2BFDH 
CALL RST]BH 
POP DE 
EX (SP) ,HL 
JR NZ,DORS18 
LD A,CMPSYM 
LD (ЗСЗЕН),А 
LD А,1 
LD (CMPSW) ‚А 
DORS18 JP RST1AH 
: 
CKBYT LD A, (CMPSW) 
BIT U,A 
JR 7, DORS20 
XOR A 
LD (CMPSH) ‚А 
LO A, (3C3FH) 
CP CMPSYM 
JR NZ,DORS20 
LD А,32 
LD ІЗСЗЕН),А 
008520 JP RST20H 
CMPSW | DEFB Ü 
ZSIZE | EQU $-SETSTR 
END SETSTR 
00270 
00240 
00470 00500 00540 
00440 00560 
00430 
00520 00574 
00400 00480 
00600 
00630 0064) 
Conclusion 


716 BIT COMPARE 
;TEST DATA TYPE 
;CHAR TO DISPLAY 


;<== YOU MAY CHANGE THIS 


;OVERLAY JUMP VECTOR 
ТО GIVE ME CONTROL. 
;OVERLAY JUMP VECTOR 
;TO BE ABLE TO TAKE IT 
;OPP SCREEN AFTERWARDS. 


DEPENDING ON WHERE 


AT EXECUTION TIME 


(BASIC VIA "SYSTEM" OR DOS VIA “CKSTR/CMD"). 


be defined and then seldomly used 
arrays. All these definitions should be 
in an initialization routine at the end 
of the program, and a GOSUB at the 
beginning of the program should pass 
control to this initialization routine. 
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Even if you don't add these detec- 
tion routines to your system, know- 
ing what the computer is doing will 
help you avoid rebooting unnecessar- 
ily (say, during string compression). 


БЕ THIS TO ENTER BASIC 
ОҢ USE THIS TO ENTER DOS 


;SAVE HL, GET RET ADDR, 
:ЗАУЕ DE 

{АБТ ADR IF IN STR CMPRSN 
;IS IT THAT ADDRESS? 

; RESTORE DE 

;SAVE RET ADD, GET HL 
¿NOT ADDR, SKIP 

;GET SYMBOL 

;DISPLAY 

;SET SWITCH 


;DO 16 BIT COMPARE 


¿GET SWITCH 

JON? 

: NO, DO RST20 
ТАР А 

:ZAP SWITCH 

;GET SCN BYT 

:І5 IT THE CHAR? 
‚МО, DO RST20Ü0H 

: BLANK 

РОТ BYTE ON SCREEN 
;DATA TYPE 


: SWITCH 


If you do add them, and use some of 
the variable-definition sequences sug- 
gested, then you'll find the computer 
doing more of what it was meant to 
do: making your life easier and more 
fun! 


‘LETTER PERFECT ``. 


ATARI 400/800 APPLE П & ПІЗ 


EASY TO USE — Letter Perfect is з single load easy to use program. К is a menu driven, character orientated processor 
with the user т mind. FAST machine language operation, ability to send contro! codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview printed text. indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES — Proportional/ 
incremental spacing * Right Justification * File Merging * Block movement * Headers “ Footers * Print Multiple Copies * 
Auto Page Numbering * Scroll forward/backward * Search and Replaces ” Full cursor control * Underlining " Boldface * 
Superscripts * Subscripts * Auto page numbering * Insert character/line " Delete character/line * Centering * Horizontal 
tabs/changeable ” Multifunction format line {line spacing — left margin — page width — lines/page — change fonts — top/ 
bot margin adjust! MUCH MORE! $149.95 


ATARI VERSION 2.0 #2001 


Uses proportional fom, right justified with Atari 8 25/Cantronics * 737, 739 printers. Uses EPSON MX* Series + Graftrax/italicirad 
font. Can mix type fonts on same page, mix boldface and enhanced font in same line with justification. Can be used with 16K 
Atan/400. 

“Compared to the price of many other word processors, this package Б a Steal. И does everything the advertisement 
claims and more. On top of this the software is vary вазу to use.” A.N.A.L.0.G, MAGAZINE 


APPLE VERSION 5.0 #1001 


DOS 3.3 compatible — Use 40 or 80 column interchangeably (Smarterm — ALS; Videoterm-Videx; Full View 80 — Bit 3 
Inc.; Vision BO — Vista; Sup-R-Term — МЕН Ent.) Reconfigurable at any time for different video, printer, or interface. 
USE HAYES MICROMODEM ИП*ЕСА necessary if no 80 column board, need at least 32 Қ of memory. Files saved as 
either Text or Binary. Shift key modification allowed. Data Base Merge compatibie with DATA PERFECT® by LJK. 


“For $750, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro- 
computer systems at a competitive price.” INFOWORLD 
APPLE & ATARI 


T.M. LIK 
DATA PERFECT DATA BASE MANAGEMENT $99.95 


Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may 
create your Own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, ог use 40 column Apple video. Lower case supported іп 40 column video. 
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More! 


EDIT 65027 $29.95 


T.M. LJK 


This is а coresident — two pass ASSEMBLER, DiS- 
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU- 
AGE MONITOR. Editing is both character and line 
oriented. Disassemblies create editable source files with 
ability to use predefined labels. Complete control with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read/write disk. Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(singla and multiple page) plus complete printer control, 
Ье, paganation, titles and tab setting. User can move 
source, object and symbol table anywhere п memory. 
Feel as if you never left the environment of BASIC. Use 
any of the 80 column boards as supportad by LETTER 
PERFECT, Lower Case optional with LCG. 


LJK DISK UTILITY APPLE $29.95 


This menu driven program allows the user to manipulate a 
variety of different file types. Binary, Text, and Source 
files may be easily converted into each other. The pro- 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files may be readily 
adapted for multipfe use including editing with LETTER 
PERFECT word processings. 


COMPUTER BASED SOFTWARE ENTERPRISES 


ІШЕ 


ШО |314) 846-6124 


MAIL MERGE/UTILITY ATARI 


This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labals. With the Atari, you may CONVERT 
АТАН! DOS FILES, or Visicatc files compatible for 
editing with LETTER PERFECT, Utility creates Data 
Base files for Letter Perfect. 


LOWER CASE CHARACTEH 


GENERATOR $24.95 


ME EIL SENI a | 


Lower Case Character Generator for the Rev. 7, Apple И 
or 11% computers. When installed, this Eprom will generate 
lower case characters to the video screen. Lower case 
characters set has two dot true descenders. Installation 
instruction included. Manual includes listing of software 
for full support and compiete instructions for shift key 
modification. Compatible with LETTER PERFECT. 


LJK ENTERPRISES INC. 
Р.0. Box 10827 
St. Louis, МО 63129 


DEALER 
INQUIRES 
INVITED 


"Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal 
Software — Videx — Bit 3 Inc. — МЕН Ent. — Advanced Logic Systems — Vista Computers 


Circle 236 on inquiry card. 
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ASAP carries only the highest quality floppy disk drives, to 
provide you with years of trouble-free service and superior 
performance. 

Data Trak” double-sided, double-density drives from Qume® 
feature state-of-the-art technology. You get superior data 
integrity through improved disk life, data reliability and drive 
serviceability, 

Data Trak'" 5 (ANSI 5^" compatibility) ........ Call for price 
Data Trak™ 8 (IBM compatibility) ............. Call for price 


Shugart drives have been setting industry quality and reliability 
standards for years. Shugart's Bi-Compliant™ head assembly 
provides superior medta compliance and high reliability. 

Madel 801 [standard floppy] ...................... $400.00 
c dc pre Kc $640.00 


ASAP also provides a full line of high reliability disk drive 
subsystems. For superior quality, high reliability disk drives, 
contact ASAP today. 


Part No. — Description” Price 
CAB5V — Single cabinet for either Shugart or Qume 5%" 
floppy disk drives (cabinet only) ............... S 7500 


CAB5V/10 — Single cabinet with (1) Qume* DT-5, double-sided 
double-density 5%” floppy disk drive installed .... $ 425.00 


CABBH — Dual cabinet for 8" floppy disk drives 


(horizontal mounting) ........................ 6 22500 
САВВУ — Cabinet for 8" floppy disk drives 
(vertical томпһіпб)........................... $ 22500 


CASBH/¥+1§ — Dua! cabinet with (1) Shugart SABO1R 
8” floppy disk drive installed (horizontal ог 
vertical mounting) ...................... weve. 9 665.00 
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ILD 


CABBII/V«28 — Dual cabinet with (2) Shugart SA8U1R's 

8" floppy disk drives installed (horizontal or 

vertical mounting) ............................ $1055.00 
САВВН+1М — Dual cabinet with (1) Mitsubishi double-sided 
double-density, 8" floppy disk drive installed ..... $ 695.00 
CABBH+2M — Dual cabinet with (2) Mitsubishi double-sided 
double-densit y, 8" floppy disk drives installed ..... $1155.00 
CABB8H/V«10 — Dual cabinet with (1) Qume® DT-8 double-sided 
double-density drive installed (horizontal or vertica! 
ПОШИ) сы 5 ыы ta EL CE а $ 72500 
CABBH/V«20 — Dual cabinet with (2) (ите? DT-8's double- 
sided double-density drives installed (horizontal or vertical 


тпоцтіпа)................... ИККО ЧК ООЛ... $1205.00 
HOCB/1-HO — Cabinet with (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ............. Call for price 


НОСВИТЕ+1НО — Cabinet with (1) бите? DT-8 double-sided, 
double-density drive, and (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ...,......... Call for price 


CABBV/2F-08MB — Desk top cabinet for (2) 8" Shugartor бите 
floppy disk drives, 9-slot motherboard, card cage, fan, dust 


EE uus ысыра cus Vallae Call for price 
X5 — Cabinet for desk top mainframe (small power 
ШӨП) 5, ОГОЛЕ ае аа Pre dE 5 
8000 — Cabinet tor desk top mainframe (standard power 
SENS аумин ты сара ACD Cd $ 25500 


"АК cabmels come complete wih power supply. tan and internal cables. 


Circle 29 on Inquiry card. 


Terminals : " Priniers $2 Column Therma! Stampede Camtge ...... res С 
x Dialogue 80 5 750 Epson МХ-80 m мека аны icc Hockey Сәшікіде.,........... 23% 
y Eric jen : кп Column Dot Matrix Printer Matrix Panter .......8 27900 DISKETTES from ASAP 
Lear Siagi — A0M-JA- S250 gaca set: full 96-character ASCI with — 825 80 Column Dot Ww 
Lear Siegier ADM-3! 51095 00 Scenders Malrix Panter «assas eS 02900 Ри! й Sector Price 
lea Siegler АЙЫУ 502500 Graphics characters: 64 block characters 630 Acoustic Мойат......5 15900 М0525-0! So 107527 50 
Le ca pes ius Cenlronics-slyle 8-bit parallel interface B50 indertace Module. .....S 16900 fe Hyd Wi 102527 50 
Medo ТҮС a зики Apple. TAS-80,RS-232inlertaces 40 Cassete Recorder,....5 8000 Ese pidas 
Teewden ТАС S 92500 MX. 80 FT /Friction Feed CX4044 Joysticks іран) ......8 1795 034-1000 Soli 00/525 00 
Components MX-100/132 Calumn ea ger > Memorez 
41165 (200 n$)/5290-3 Okidata Dot Matrix Printers ны - pO. in 
Apple TAS-80 Heath Вод — 80 column printer w'tracipr | year warranty parts & labor MEM 3481 "a So ap 
ih. , . 5170 euch. 5099 .. S150each Тошу (80 characters per ime: 76 lines Software MEM 3483 VW w ы 
15-49 . .,StG)each Юр . Si) Merch ра minute | Hard 10/526 50 
120625 Miri MEM 3485 Lb — Had!6 10:52650 
2114 L-2/200 nS ВЗА — 135 print wi tract Baskelbal АН ec DR RUM 8" Поки: 
Low-Power IK х 4 білік RAM ТЕ rr ааыа T. Super Breakout eese cesse e S 3000 МЕМ 000 USE Saft 10:55 00 
ti .5280вай 50:99, .S260each ect acters ре ine 78 Chess ss cs eee SR ки UP Soll 10545 0 
17-9 „ги сш ..8245 each ра "ka Video Easel | 5 2500 мақа ИМ Зап 10/545 DO 
2708/450 nS Ары. Ақаш Зона аа өзе мы Sm 10:55500 
84A — 136 column printer w/tractor Frater xc de 
IKxBEPRÜM , .... 5400 each oc B/S28 00. © Throughpul @ 136 characiers per hne. 114 lines hc bred MEM EUR T чыз 
2716/5 Vult Eval Speed 200CPS Music Сотровег .,............54200 Poi Скеле. “ед Price 
2% x B EPROM + 4 4 РЕ: 5495 each Cantromcs J RS-232C mneraces slandard on at. * BOB ON OWN AR Re RM 5 4500 "Co ича Son 107531 00 
Regulators models 82A & 83A.2K serial butter board (95-291 басе Invaders 22222222222... $ n 744-16 e de ë 1553300 
3015 aptional on әй modes. 84А: Centronics 8-01 Kingda "ARE RAPIDE OO 745-0 2/0bi 50 
C ue 4% в жз 580 E neike li | H-RES Gr mo m.. наив оконных ДО tt 10,549 00 
34015 bs T oplional: HI-RES Graphics  MissieCommand ,.......,....5240 Меш 201 Наа 1054900 
Ye. un вд 50100 Вютуйт.,,,.,..... ив 5 12% 795% ФО) — Hard % 10:54900 
wore ... 575 CALL FOR PRICE & DELIVERY Барһи,............ veee S 17% Maxell 
£ Bo "mo hb *— d € Ek "o 9» феи ы 
Connectors Apple Parallel Interface: а Kt in 
ы ва зш АН!М/бШЕ.... ... .. $89.95 Touch турад: 111115080 MOT та 
0825P 5200 51% 5175 * Standard Interlace Stock Charting ...............52299 MD2D bs e 10/522 00 
06255 5205 5 525) “ Compatible wth Epson & Okidata Printers Stock Analysis .... . 59% мн is | а 
0825 55 56 Sm Оаа Firmware (2708 Bond Analysis, o m. anim T ш 
100 Pin IMSAI Optional Cables 520 00 Мы. рэв ее MUN 10/55000 
Gold/S-00 соменаи Connectors ACE MI fo Epson Printer Personal Finance .............. 9 6495 FOURA 159 бой 30/541 0 
ТНЕС-2/185-80 to Enson/Okidata Prime Microsott BASIC н 75. 
52 B) each or 1752 40 each RSC-1/R5-222 mal fo al & & à à & NH oà A HL à аң н 0 Ен? Мей бой 32 0754100 
Capacitors Serial interlace SEI man $55.00 rer | Р02-Х0 2ШЫ/| бей %/55000 
1 @ (2 Voi Сегатис, .. üceachor 100/570 э Asyrcirongus 300 1200 2400 or 9600 BPS rh Es ensis Disk... 0, 65 Elaphant Memory Systems 
DIP Sockels — um Profe Tin бит * Compatible with Epson Printers TExtWigardDisk ...,...,...‚... 8997 С! Бөле — Secter Price 
Description (8 1049 5098 іше 77259085 Micropamler Album 1 Dk ....,.... 1695 EMS! мй Soll т $2500 
14 pin hn SI 5155150 61 Manufacturer /Mare! 4 Prie Мора Altinn 2 Disk .,....,.. 1695 mi Dii 901 10/527 50 
бту — S (6 S M S 13 S 12 Ачайех-9501 Wæ balle ,.. 5129600 (95ІккАссеввбу.....,........ 2000 руба Mae las b 10/827 50 
I ріл tu st $195 WS i6 сн = 00500 ,..... 5209500 Innovative Design Software, ine. EMS 5 X» S t 6 10/52750 
20 pin tin st 525 522 $8 21 520 CMohPro/Welerll . .. — ..Ca for рее Pool TS HERES 48 .............08%9 EMSO ЗЫ аы ii pr 
Ad pn in sl $25 52152 52 Сом F-10 Printmasier . , . „Саа К pice OnLine Systems EMS 7 йш Жид 16 10/5330 
28 m bn si $3 S3052 527 Texas (ngtruments-8!0,.,, . ......5169000 HIRES Arv S0 — Misewis Asteroid Dsk 1995 
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Anatomy and Development 
of a Batch-Processing System 


A software system lets your computer run a series 
of programs without your intervention. 


Most microcomputer programs 
require responses or input from the 
user during their execution, For some 
applications, however, interactive 
computing has drawbacks. Programs 
that include updating, sorting, and 
listing files can take the computer a 
lot of time and leave you sitting idle. 
And many programs—even common 
ones for the home—do require such 
tasks. Suppose you want to keep a 
household inventory sorted by item 
descriptor and also by room or loca- 
tion or you want to catalog your col- 
lection of phonograph records and 
sort by title, performing artist, and 
composer. Programs for either of 
these domestic tasks would require 
time-consuming sorts, 

Two basic approaches can be used 
to design programs that include 
lengthy operations like those de- 
scribed above. You can write several 
programs—one for updating, one for 
sorting, one for listing, and one for 
each additional function required—or 
you can write one large program that 
combines all the functions. 

Each approach has advantages and 
disadvantages. Using the first 
method, you have more RAM (ran- 
dom-access read/write memory) free 
for sorting. However, you must run 
each program separately, which 
leaves you an unpleasant choice. You 
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can watch the computer while one 
program executes so that you will be 
ready when the time comes to initiate 
the next program, or you can leave 
the computer and come back later. If 
you wait and watch, you waste your 
own time. If you leave and come 
back, you will find either that the 
program has not finished running or 
that the program has finished and the 
computer has been idle for some in- 
definite period. I find it Frustrating to 
run back and forth to check on the 
computer's progress. 

The second approach lets you enter 
all the desired options at the begin- 
ning of the program's run and then let 
the computer do all the required pro- 
cessing, Because all the program func- 
tions reside in memory at the same 
time, however, the computer may 
have little memory space free for pro- 
cessing. Аз a result, the program will 
run more slowly. 

[ wanted the best features of both 
methods: a third approach that 
would provide for continuous un- 
attended running of all the required 
functions but leave plenty of memory 
space free for processing. I decided to 
write an executive program that 
would let me set up a file containing 
all the instructions and commands 
that the computer would need to run 
a number of separate programs in 


succession without operator interven- 
tion. This approach is called batch 
processing. 

[ developed my batch-processing 
system on a North Star Horizon com- 
puter with 56K bytes of RAM, a 
video-display terminal, and a printer. 
I tested the programs on both release 
4 and release 5.2 of North Star system 
software. You can use batch- 
processing software like mine on any 
microcomputer that has а CHAIN 
feature (which permits one program 
to call another). 


Design Goals 

I tried to set up the executive pro- 
gram and its supporting programs in 
a way that would permit me to use 
them in many other applications 
without making extensive changes. I 
wanted to have one executive for a 
system consisting of many programs 
that would support an unattended 
run of several programs. І required 
that maximum memory, date and 
time information, and common 
parameters be available for all pro- 
grams and that the parameters 
specific to the execution of one pro- 
gram be easily available. 

Other features that I felt the batch- 
processing system should include are 
error checking of all input parameters 


You don't have to settle for 


standard equipment. Let MTI 
and Alpha Byte help you build 


the Model Ill you want. 


MT! FLOPPY DISK ADD-ON KITS 


Now you can upgrade your 16K level |І Model If to 
а full 48K Disk System the easy way wilh MTI's 
Double Density Disk Controller and your choice ol 
Disk Drives. You can choose 40 track, Double: 
Sided 40 track or Double-Sided 80 track Drives to 


supply your disk storage needs. 


Forty Track 


Drives store 175K, Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up 10 3 MEGABYTES of On-Line storage. 


INTERNAL DISK ORIVE KITS 


The first drive kit includes one Tandon Disk Drive, 
МТ! Double Density Controller. Switching power 


supply. 32K of RAM, 


al mounting hardware, 


cables and Delailed installation Instructions. The 
second internal drive kit includes a second drive 


and the necessary insialation hardware. 
40 TRACK DRIVE SYSTEM 

ORIVE WO t KIT 

DRIVE NO 2 KIT 


40 TRACK QUAL HEAD SYSTEM 
DRIVE NO. 1 
ORE NO 2 


TRACK DUAL HEAD SYSTEM 


DRWE МО. 1 
DANE NO 2 
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649 00 
259 00 


729.00 
369 00 


889 00 
$49 00 


EXTERNAL DRIVE KITS 


Two exlernal drives can be attached to any dual 
drive Model Ill Computer. 


49 TRACK EXTERNAL DRIVES 


DRIVE NO. 3 359.00 
DRIVE NO 4 339.00 
DUAL HEAD 40 TRACK EXTERNAL DRIVES 
DRIVE NO 3 429.00 
ORWE WO 4.. ‚489.00 
ОШ. HEAD e TRACK EXTERNAL DRIVES 
DRIVE NO 859.00 
DRIVE NO. i 639.00 
FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD ORIVE...........2795.00 


Add the Ullimale in Fast High Capacity Disk 
Storage to any Model lil Floppy Disk system 
Reliabie Winchester technology provides enough 
storage for the largest business files. Winchester 
disk drives have greally increased dala гапз!ег 
rales and thal means fasier program and lile 
loading. This is a complete sell contained system 
that connects to a standard Model II) Disk System 
in minutes wilhoul any modification to the com- 
puter. 


MODEL Ill DIAGNOSTIC PAOGRAM....... 49.95 


А complete diagnostic program for the Model ПІ. 
Tests RAM and ROM, video display and all disk 
drives. Catch problems while they're small and 
be sure that your Model |! is іп perfect running 
condition, 


MODEL ЇН СР/М-80 NOW AVAILABLE!, . , 799.00 
CP/M® & 80 Column Kit. 


Now you can run proven CP/M based software on 
your Model Ill, with standard 80-column display. 

A simpte internal modification will transtorm your 
Model 111 into а NEW computer and allow you to 
run CP/M ihe industry-standard operating system 
and assure you of a large supply of fine software. 

Includes CP/M 2.2. 


MODEL 111 SPEED-UP MOD. ...........149.00 


Now you can run your Model ІІІ at 4 MEGAHERTZ, 
thal's almost double the standard speed, This 
simple-to-install kit does require some soldering. 


MODEL № COOLING КІТ,,..... .......44.95 


Heal build up is a major cause of system failures 
and 'Накеу’ operation. This КИ provides excellent 
cooling. 


DOSPLUS OPERATING SYSTEMS 
FOR THE MODEL Ill 


Solid BUG-FREE operating systems for the Model 
ІП. Supports different size drives on the same 
system and Sasic Program Chaining with 
variables saved in memory. 


40 TRACK . 9.0 
80 TRACK 113 00 
EXPANDED DOSPLUS 3.3.8 149.00 


Read and Write 40 Track Diskettes on an 80 Tack System, 
HARD DISK DOSPLUS А 
Supports the MTI 5 MEG HARD DISK 


We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
: Moe And, of course, we'll pay ihe shipping 


arges 

K- accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 ior standard UPS shipping and 
handling on orders under 50 Ibs, delivered in con- 
linental U.S. Call for shipping charges over 50 
Ibs. Foreign, FPO and APO orders add 15% for 
shipping. Californians add 6% sales tax, 

Prices quoted are for stock on hand and are 
subject to change without notice, 


31245 LA BAYA DR, WESTLAKE 
VILLAGE, CALIFORNIA 91362 


To use our 24-hour modem order line, call: (213) 883-8976. 
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Now you dont have to decide 
betweena 


personal computerand 


aVT100 terminal. 


| Digital's introduced а 
sonal computing option which 
сап turn а VT100 terminal into a 
QE personal computer that uses the 
~ CP/M® operating system. 

It's called Digital's Personal Computing 

| Option. You can purchase just the option, or you 
can mue d n the complete terminal/computing pack- 
the VT180. 

Either represents significant advantages over 
the choices available to you now. For now, you 
can provide access to a large computer and per- 
sonal computing at the same terminal. 

More than that, you save the = 
ima cost of of panes регеа 

mputers and terminals side Бу 
side on the top of a am 

Withthe CP/M operating sys- 
tem жүз S реги xp mputing 
terminal will run the literally hun- 
dreds of programs available for it. 
Including word processing, mailing 


B: by virtue of the fact that Digital's per- 
стае terminal is VT100-based, you get 
ep the features ple buy Mi ni fori in the 
first place. Features ike smooth scrolling 
up to 132 columns display, split-screen vienas, 
double-height and width characters, and 
reverse video. 
Plus a reputation that’s second to none in the 
‚ Plus Digital's service, on-site, anywhere 
in inthe world. 
All of this should make great sense when 
youre confronted with the choice of terminals or 
computers. 
Because now you can pick one and get both. 
See your Digital dealer for more infor- 


йы” mation or write: Digital Equi 
Corporation, Terminals P bs Product Group 
2 Mt. Royal Avenue, UPI-5, Marlboro, 


MA 01752. Telephone toll-free 800- 

225-9378 (outside the continental U.S. 
or in Massachusetts call 617-480-4077) 

between 8:30am and 5:00pm Eastern 


lists, financial modeling, statistics,” MM lime [п Europe: 12 Av. des Morgines, 


even data base communications—in 
addition to the many more being 
specially edited for this terminal. 


о 
а ae i ia Equipment of 
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UPDATE/SORT PROGRAM 


РЕ МАЗТЕН WRITE NEW 


MASTER 


АВ UPDATE 


MASTER 


disci: T 
READ MASTER | LIST 
MASTER 


LISTING 


Figure 1: À diagram of relations between the update/sort program and the list program 
іп the Article/ Book Maintenance System. Either the master file or an update file must be 
present before execution of the update/sort program. 


PHODE 1 


3740 
| DATA 40 FORMA 


| SOFTWARE WORKSTATION | 


EMULATOR 


2-80 is a registered 
trademark of Zilog. 


PHONE 1 
1011 River Lane » Loves Park, Ilinois 86110" 857/877-9008 
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when the executive is set up to run a 
batch job, video display of processing 
status during execution, a built-in 
HELP command, automatic seeking 
of the batch-processing system on 
any disk drive, and cancellation of 
any command during job setup. The 
system should allow for both short 
and long forms of commands to the 
executive and for the easy addition of 
new commands, new programs, and 
additional parameters for all pro- 
grams ог a single program. Finally, | 
wanted to use general utility routines 
in the executive to set up job-control 
information. 


Constructing the System 

To illustrate how to construct a 
batch-processing system, I'll describe 
a set of four programs, called the Ar- 
ticle/ Book Maintenance System, for 
maintaining and listing a file on 
books and articles and show how this 
small system can serve as the basis for 
other systems. 

The Article/Book Maintenance 
System maintains one record (a col- 
lection of a fixed number of related 
data items) for each article or book. 
Each record contains three fields 
(data items), one each for the title, the 
author, and the publication date, The 
system has two programs that work 
directly on the data: 


1. a program that creates or updates 
the article/book master file and 
sorts the information by any of the 
three fields 

2. a program that lists the current 
master file 


Figure 1 shows the relationships 
among the functions performed by 
the update/sort program and the list 
program. Note that either the master 
file or an update file must exist before 
the update/sort program is run. 

Execution of a single job may re- 
quire calling either the update/sort 
program, the list program, or both 
more than once. A simple example is 
the Following sequence: 


1. Update an existing master file with 
an update file and sort the infor- 
mation by title. 


INTRODUCING 
CALCSTAR. Presenting CalcStar — another standard- 


setting software product in the WordStar 


si roe tradition. 
ANOTHER CalcStar is MicroPros new electronic 
| | н spread sheet and financial modeling program — 
Мм DISPENSABLE a sophisticated, yet easy to use, calculating 
| | and planning tool for CP/M*based computers. 
BUSIN FSS The ultimate electronic spread sheet. 
CalcStar calculates solutions to complex 


PROGRAM FROM numerical problems in business and finance. 


Helps you make budget plans and sales fore- 
Ғы casts with greater speed and accuracy. Апа 
(А IC ROPRO projects figures into the future to answer the 
TT? Sm" “what if questions you face in business. 
THE WO RDST | And CalcStar also has a unique MicroPro 
advantage: It joins with WordStar to combine 
PEOPLE spread-sheet and word-processing capabilities in 
| 9 several powerful ways. | 

CalcStar software eliminates the need го use ledger paper i 
ever again. It turns your video screen into a "window" on 
a giantelectronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri- 
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you ll wonder how you ever got along without it. (If you're 
now a WordStar user, you ask bale already know the feeling.) 

The MicroPro bonus. Like WordStar CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly ind with less chance of error. 

CalcStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar's 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of SOFTWARE 
CalcStars spread sheets into your WordStar documents. THAT MEANS BUSINESS™ 

This kind of пе aee come as no surprise if - 
youre already familiar with the MicroPro software family — MicroPro 
a line of programs designed to work together to multiply 
your ое solvit? power. Visit your MicroPro dealer to sete en Lat OE 
find out just how big a difference all our products can (415) 457-8990: Telex: 340-388 
make in your business. We predict you'll discover it's not just 
CalcStar or WordStar that's indispensable. Its MicroPro. pe клы ad 


A glance at CalcStar features 

Runs оп CP/M version 20 or above, with 80- 
column screen, addressable cursor and at least 
48K memory. 56K or more is recommended for 
fullest utilixation 

Highly user friendly: Call up full sereen of 
or use help menu. WordSter-like cursorcomma 
User's guide shows you the basics Install from 
menu OR а WordStar file. 

Stores formulas and formats along with dara, for 
convenience and kes chance of error. 

Math functions include average, minimum, 
maximum, logarithms, exponents, and regression 


analysis 
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Results of the ALPHACOM 42 
Thermal Printer 

husiness and 
pleasure. 


SPECIAL OFFER 


р 


Order by Phone today! 


FAST -QUIET -LOW COST 


The remarkable ALPHACOM 42 high speed 40 column 
Ihermal printer 15 now available through this mail offer for 
only $199.95.° For Apple, Commodore, Atari and other 
home computer users, this |5 the opportunity to own one af 
Ihe mosi reliable printers ever introduced. its a taol-proat 
Dn гадаган that is backed by fieki experience with 
more than a million similar units in industry, government 
and education, plus a 90 day warranty. Fast, ДН and easy 
lo operate, the ALPHACOM 42 prints up ta 120 text lines 
per minute! Dump a 24 line CRT in 14 seconds!! 


Order your ALPHACOM 42 today using the convenience of 
Master Card or Visa. Call for immediate action, or mail your 
check ta ALPHACOM. 


іп California, dial 408-559-8000. 


000 · ое · 7087 


*inlerface Cables available for as Ше as $24.95 


__Alphacom 


Visa 2323 S. Bascom Avenue. Campbell, СА 95008 MasterCard 


340 May 1982 © BYTE Publications Inc 


Quality graphics 
and symbols for 


Сігсів 14 on Inquiry саға. 


2. List the sorted master file. 
3. Sort again, but by author. 
4. List the newly sorted master file. 


The Article/Book Maintenance 
System has an executive program and 
a subexecutive which together enable 
the system to call the update/sort and 
list programs in sequences like the 
one above, [I'll discuss the executive 
and subexecutive programs in detail 
after І describe how the system looks 
in operation. 

The system accepts an update file 
in the format of a North Star BASIC 
program file. Adoption of this format 
permits use of the North Star editor, 
normally used for entering BASIC 
programs, with the Article/Book 
Maintenance System. Listing 1 shows 
the formats for update data—title, 
author, and date on each new book 
or article. The format requires line 
numbers and quotes, [n the absence 
of the quotes, the North Star editor 
would convert any BASIC keywords 
in the line to an internal representa- 
tion different from an ASCII 
(American Standard Code for Infor- 
mation Interchange) string. Note the 
use of the minus sign after the line 
number of a record to be deleted. 

Listings 2 through 5 show examples 
of two typical job executions in the 
Article/Book Maintenance System. 
Underlined text in the listings 
represents user input. Listing 2 shows 
an update file created with the North 
Star editor and saved under the name 
UPDATE1. The first job, shown іп 
listing 3, is a sample run of the main 
program in the Article/Book Mainte- 
nance System. This run uses the file 
UPDATEI to create a new master 
file, MASTER, then sorts and lists 
MASTER. Since no MASTER file ex- 
isted when the job was set up, the 
program asks the user during the in- 
put dialogues of both the update/sort 
and the list commands to confirm 
that it's all right to proceed without 
MASTER. 

Listing 4 shows the new update file, 
UPDATE2. The second run of the 
main program appears in listing 5. 
The dialogue in listing 5 causes 
MASTER to be updated with the data 
іп UPDATE2, then sorted and listed 
by title, then sorted and listed by 


ВО 


It's really quite basic: time is > 


money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 


)Y 15 THIS 
COSTING YOU. 


records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 
Change your data or your 
entire database structure 


time you write a new business 


without re-entering all 


software package. 

Especially when you 
could speed things up with 
dBASE II. 


dBASE II is a complete 
applications 
development package. 


Users tell us they've cut the amount of code they 
write by up to 8096 with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers' problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 


dBASE II uses English-like commands. 


dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entíre 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 
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your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 


Expand your clientbase 
with dBASE II. 


With dBASE IL you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 


Your competitors know of this offer. 


The price of dBASE II is $700 but you can try it 
free for 30 days. 

Cali for our Dealer Plan and OEM run-time package 
prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your СРАМ * system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it’s only fair to warn 
you: business programmers 
don't go back to BASIC's. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 

(213) 204-5570. 


Ashton-late 


CAshtor Tate 1981 
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author. The end of listing 5 shows 
both the system's listing by title and 
the listing by author. This simple ex- 
ample, which uses the same system of 
programs repeatedly to do a set of 
tasks and requires no attention from 
the operator after the job is set up, 
shows the convenience and flexibility 
of the executive of the Article/Book 
Maintenance system. 


Programs 

The Article/Book Maintenance 
System contains four programs, The 
main executive (MAIN) program 
handles all interaction between the 
Article/Book Maintenance System 
and the user. Handling the user inter- 
action includes checking the validity 
of all input parameters. In addition, 
the MAIN program constructs a job- 
control file containing both the global 
data (to be used by all programs) and 
the parameters entered by the user to 


determine the course of program ex- 
ecution. MAIN provides a set of util- 
ity routines that can be used for the 
MAIN program in other batch- 
processing systems. 

The subexecutive (951) program 
reads the next entry in the job-control 
file to determine which program to 
call next for execution. 

The update/sort (%15ОКТ} pro- 
gram performs updates and sorts. [1 
reads global data from the job- 
control file and uses the data as 
parameters for the updates and sorts. 
The data read include parameters for 
listings (top and bottom margins, 
number of lines per page) and for ad- 
justing the position of the paper after 
an error listing, the names of files to 
be sorted, and the field to use for the 
sort. After completing the update and 
the sort, this program returns control 
to the subexecutive. 

The listing (%115Т) program 


reads parameters from the job- 
control file, including the name of the 
master file to be listed and the order 
of fields for the listing. 


Data Files 

The Article/Book Maintenance 
System contains three kinds of data 
files. The job-control file (%tJCL) 
contains all the parameters and con- 
trol information for the system. It is 
organized as a North Star Type 3 data 
file; figure 2 shows the file's format. 
Update files are defined by the user; 
they are files of North Star Type 2, 
which is normally used for BASIC 
programs. Master files, also user- 
defined, are files of North Star Type 3 
as well. 

File-naming conventions of the Ar- 
ticle/Book Maintenance System are 
as follows: the MAIN program can 
have any name you wish, the subex- 
ecutive is %!, the job-control file is 


Listing 1: The formats for data in an update file for the Article/ Book Maintenance system. These formats were chosen so that the 
North Star BASIC editor could be used for entering and deleting data in the batch-processing system. 


Ld 


= 


Add Entry 


Or 
Example: 


Delete Entry 


Example: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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HA. ара n pue ae Ke MEER 2. 


line numbers and the quote. 


DE. асқа diamo 


line number"title\author\date" 


line number"titleVauthorVMdate V" 


lO"Art of Computer Programming ~ Fund. Ale. Vol I\Knuth, D.E.\1968" 
20"Compiler Design Theory\Lewis, P.M., et а1\1976" 


Same as add except for the addition of a minus sign between 

All master file entries whose fields 
match the fields specified in the delete entry will be deleted. 

In other words, one, two or all three fields may be used in making 
a match for deletion. 


10="Erroneous TitleMAuthorM1973" 


À r Eb арии + ны 


—O a = a ынты! ee eee 


анинин онан ча АИР ЧЫР ӘР —— € A—— es iil 
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2224 SPECIAL OF THE MONTH 
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Е сагаа San pais CALL FOR PRICE 
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18950 Call for Price E a 
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(INCLUDES SOFTWARE) 


“ҢЕС PC 8031 
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OUR PRICE 
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DUAL MASTER DRIVE 
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Circle 263 on Inquiry card. 


Listing 2: The update file ИРОАТЕТ, This file is used іп listing 3 to create а new master file. 


| 
| lO"Art of Computer Programming - Fund. Alg. Vol I\Knuth, р.Е. 41968" | 
| 20280 Software Gourmet Guide & Cookbook\Wadsworth, N.\1979" | 
| 30"Вавіс with Style\Nagin, P, Ledgard, Н\1978" | 
| | 
| | 


Listing 3: A sample run of the MAIN program in the Article/Book Maintenance System. Underscored items are entries made by the 
user. The dialogue causes the system to create a new master file, sort it, and list it on the printer. 


SAMPLE MAIN 


ТҮРЕ “HELP” IN RESPONSE TO “COMMAND:” IF YOU NEED DETAILED INSTRUCTION. 
TO CANCEL ANY COMMAND JUST TYPE А “RETURN” TO ANY INPUT REQUEST. 


| 

| 

| 

| 

| 

| 

| DATE: 01/05/81 

| TIME: 13:00 

| COMMAND: SORT 

| MASTER FILE NAME: MASTER 

| MASTER FILE DOESN'T EXIST. 15 THIS OKAY (Y/N)? Y 
| PROCESS UPDATE FILE (Y/N)? Y 

| UPDATE FILE NAME: UPDATEI 

| SORT BY TITLE, AUTHOR OR DATE (T/A/D)? T 

| COMMAND: LIST 

| MASTER FILE NAME: MASTER 

| MASTER FILE DOESN'T EXIST. IS THIS OKAY (Y/N)? Y 
| EACH PRINT LINE WILL CONTAIN THE TITLE, AUTHOR AND DATE. 
| PLEASE SPECIFY THE ORDER TO PRINT. 

| ENTER “Т” FOR TITLE, “А” FOR AUTHOR AND *D* FOR DATE. 
| FIRST ONE: T 

| SECOND ONE: A 

| THIRD ONE: D 

| COMMAND: QUIT 

| ...EXECUTING...UPDATE/SORT PROGRAM 

| ...EXECUTING...LIST PROGRAM 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


----------ОцЁрцЕ on the printer: 


ARTICLE/BOOK LIST 01/05/81 13:00 PAGE 1 
TITLE AUTHOR DATE 
Art of Computer Programming - Fund. Alg. Vol I Knuth, П.Е. 1968 
Basic with Style Nagin, P, Ledgard, H 1978 
Z80 Software Gourmet Guide & Cookbook Wadsworth, N. 1979 
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UPERFILE.J 


SOLVES YOUR FILING PROBLEMS 
SUPERFILE makes your information files an ASSET! 


Menu driven 


Customize 
program 
included 


CLIENT RECORDS 


SALES LEADS Learn in minutes 


CORRESPONDENCE 

JOURNAL ABSTRACTS 

PERSONNEL RECORDS Ready to run 
MAILING LISTS Demo data base 
CARD FILES included 

LEGAL CONTRACTS 


ALMOST ANYTHING! 


The USERS MANUAL tells you how to use SUPERFILE 
to index and retrieve information for these and other practical uses. 


IF YOU CAN TYPE, YOU CAN TEACH YOURSELF TO USE SUPERFILE IN MINUTES. 


You Need 
Computer with 2-80% cpu 
and at least 48K memory 


CP/M® operating system 


2 or more floppy disk 
drives or hard disk 


Disk Formats 

8" single density 

5" including: 
Osborne, Xerox, 
North Star, Intertec, 
Apple (cp/m), Vector. 


Where 

Your Dealer 

Call ҒҮІ, INC. 
Write ҒҮІ, INC. 
Reader Service # 


Special Dealer DEMO free, 
on request from qualified 
Dealers and OEM's. 


SUPERFILE (ТМ) trademark of РҮ), INC. 
Z-B09 ragistered trademark 
СРЛМФ registered tr 


ademark of Digital Research 
* Using 2-80, 4mhz, 8” DD, av. 10 keywords/tecord. 


Technical Specifications 
SEARCH SPEED: 100 records per second" 
RECORD ENTRY: your own text processor or 
easily convert your present files 
# RECORDS PER DATA BASE: max. 8,000 
on 8" SD (depends on disk capacity) 
RECORD LENGTH: variable to 512,000 char. 
(free format - no fixed length fields) 
# KEY WORDS PER SEARCH: max. 64 using 
“апа”, “а” % pot” 
# KEY WORDS PER DATA BASE: max. 3,000 
alpha-numeric plus 32,000 integers 
# KEY WORDS PER RECORD: max. 250 
KEY WORD LENGTH: max. 64 char. each 
# FILES PER DATA BASE: no limit 
FILE SIZE: max. 512,000 bytes 
SORT: alpha-numeric by record 
MERGE and/or SPLIT: records and files 


SUPERFILE costs only $195 | 
(including DEMO data Базе and manuai) | 
(30 day money back guarantee) | 


MANUAL only: $50 (applies to purchase) 


ҒҮІ, INC. 
Р.О. BOX 10998 4615 
AUSTIN, TX. 78766 


MciVISA (800) 531-5033 
Inside Texas (512) 346-0133 


Please add $10 outside the US, Canada, Mexico 


IT'S WHAT YOU CAN FIND THAT COUNTS! 


Circle 177 on Inquiry card. 
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Сігсіе 284 оп Inquiry card. 
MAY SPECIAL SALE ON PREPAID ORDERS 
(CHARGE CAROS, COD. OR Р.0:5 NOT AVAILABLE) 

WAMECO CRT-1 INTRODUCTION (AT LAST) 
16 X 80 OR 24 X 80 VIDEO BOARD 1/0 
MAPPED SIMULATES INTELLIGENT TERMINAL 
PCBU. ........ $36.95, КІТ......... $239.95 
ИЕГІ ries cee snes ТРА PERRO 


= 
E CALIFORNIA COMPUTER SYSTEMS 
$100 
2032 32K STATIC RAM А & Т 200 NSEC 
206% 64K DYNAMIC RAM AST 
2200 5-100 MAN FRAM A & T. 
2422 FLOPPY DISC WITH CPM 22" 
28104 280 CPU AST 
27100 4 SERIAL 1/0A & T, 
2710A 2 SERIAL, 2 PARALLEL AST 
1710 4 PARALLELAST . . 
PHOTO BOAROS WW , 
APPLE PRODUCTS 

ТМА 12K ROM/PROM — . 
14244 CALENDAR/CLOCK. .. . 
74404 PROGRAMMABLE TIMER. 
7470A A TO 0 CONVERTER 
74904 GPIB (IE 488) INTERFACE 
TTIOA ASYNC SERIAL 
71124 SYNC SERIAL. ее 
7720A PARALLEL STANDARO 
77208 PARALLEL CENTRONICS . ., 
18118 ARITHMETIC PROCESSOR W/OISC 
79116 ARITHMETIC PROCESSOR W/ROM 
75004 WW BOARD .. . . 
ТУА SOLDERTAIL BOARD 


Li 
5100 PRODUCTS 
(4-2 280 PROCESSOR BOARD. 
KIT . $198.95. A&T 


УВЕ 64 x 16 VIDEO, PCBO. 
KIT, . $153.95, A& T 


(83 80 CHARACTER VIDEO 4MHZ 
KT. $345 95. A&T 


4 2 PARALLEL. 2 SERIAL. PCBO 
KIT $155.95. A8 T 


М-1 2708. 2716 PROGRAMMER BOARD 
KIT. . $135 95. A8 T 


APPLE PRODUCTS 


AiD SERIAL/PARALLEL INTERFACE 
AS T. оо и чфач фо ья а ювач ьа аяа веоё tuned $155.95 


ASIO SERIAL /0 
A&T. 


5629 00 
$548.95 
5379 95 
$329 95 
$249 95 
5291 95 
5305.95 
, $214 95 
‚ 83995 


. $58.50 
5106.95 
598 50 
5105.95 

. 5265 95 
5725 95 
$153 95 
598.95 

.- 59895 
5342 95 
5342 95 

, .92295 
52395 


MICROCOMPUTER PROOUCTS 


5269 95 


$32 95 
$199 95 


$425 95 


532 95 
5194 95 


S185 95 


варофафьчав 


пас о аа ат ых фе фо Е $97.95 
ris PARALLEL 10 W/O CABLES 


Be tia RW OU RE CES dC ММ ct ce A NN 


WIC ne. wmo uc. 


BOARDS WITH MIKOS PARTS 
МЕМ-3 32K STATIC RAM, PCBD. . . 
KIT LESS RAM., . . $9595, A&T 


CPU-2 280 PROCESSOR. PCED ‘ 
KIT LESS ROM .. $109.95. A8 T. 


ЕРМ-? 16K/32K EPROM PCBO. . 
KIT LESS ROM . $65.95, A&T 


FPB-1 FRONT PANEL. РСВО... . 
KIT ‚ $14495, АВТ 


.. 93899 
5135.95 


.., 932.95 
..5149,95 


. $3295 
. 599.95 


‚ 546.50 
5184 95 


... 939.95 
+. 9135.95 


06-12 13 SLOT MOTHER BOARD, PCBO 
мт, $95. 


95. АТ .. 


r к , 


әтачаевсатствтаввна аз ла БгеаефееегеефеКегееет 


IKOS 


MONDAY-FRIDAY, 8:00 ТО 12:00. 1:00 ТО 5:30 
THURSDAYS. 8:00 TO 900 Р.М, 
(415) 728-8121 
Р.О. BOX 855 е EL GRANADA, СА 94018 
PLEASE SEND FOR К. XISTOA AND COMPUTER PARTS 1151 
VISA (> MASTERCHARGE беткі account number, interbank number 
exprabon date and скл your ord Approx postage wil be added 
Orders with check or money ordes will be sent post pad in US (t you are 
nof à regular Customer. please use charge. сабын check or posta! 
onder Oiherwise there wil be а two-week delay kr checks io 
беш Сам гездегін add 6% lax Money back 30-day quarante We 
саум accept returned ІС5 that Nave been soldered 10 Pnces subyeci io 
change without bce $20.08 másiman order $2 00 ыта charge at 
asdore 1011 thee $20.00. 
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96 [JCL, and application-program files 
have names prefixed with %! (re- 
stricting the name to six characters), 


Flow of Execution 

Figure 3 shows the flow of execu- 
tion of the Article/Book Maintenance 
System, The MAIN program executes 
first, then shifts to the subexecutive. 
The subexecutive determines whether 
the job is at an end. If not, the sub- 
executive determines, based on data 
from the job-control file, the next 
program to execute—whether 
9, |SORT or % ШТ. Either the sort 
or the list program CHAINs to the 
subexecutive. 


The MAIN Program 

Listing 6 is the MAIN program. 
MAIN contains remarks identifying 
the functions and variables used. I'll 
comment on MAIN from beginning 
to end, with emphasis on use of the 
utility routines. | gave the utility 
routines line numbers from 64000 to 
65040; this numbering should make it 
easy for you to use the delete and ap- 
pend features of BASIC to separate 
the utility routines and use them for 
another application. Now for the 
comments, by line number. 
170-200 Drive Determination. A 
search determines the disk drive on 
which the Article/Book Maintenance 
System is located. This eliminates the 
need to specify the drive when run- 
ning MAIN. 
290-400 Command Interpretation. 
This block of code starts by determin- 
ing the command. Line 300 calls a 
utility routine at line 64990 to check 
for null input. MAIN calls this 
routine to handle input throughout 
the program. The GOTOs on line 370 
correspond to the functions defined in 
the DATA statement on line 100. In 
this case, 1000 is HELP, 2000 is 
QUIT, 3000 is SORT, and 4000 is 
LIST. The command-processing 
routine matches each character in the 
input string with each character in the 
commands defined in the DATA 
Statement at 100. This permits the 
user to enter short forms for each 
command (H, Q, S, and L) and still 
identify the desired function in a 
unique manner. 


1000-1130 HELP-Command Process- 
ing. These lines display the available 
commands as they were defined in the 
DATA statement at line 100. 

2000-2030 QUIT-Command Process- 
ing. These lines close the job-control 
file and call the subexecutive. 

3000-3500 SORT-Command Process- 
ing. Lines 3010-3030 start a new entry · 
in the job-control file. The GOSUB 
64260 goes to the utility routine that 
saves the name of the program to be 
executed. Line 3050 transfers control 
to the routine at 64460, which will 
add a descriptive phrase for the pro- 
gram to be executed. Lines 3070 and 
3080 call utility routines to process 


GLOBAL PARAMETERS (EITHER 
STRING OR NUMERIC) 


POINTER TO NEXT ENTRY | 
PROGRAM NAME (STRING) 
PROGRAM DESCRIPTOR (STRING) 


PARAMETERS FOR EXECUTION OF 
THE PROGRAM (EITHER STRING 
OR NUMERIC) 


POINTER TO NEXT ENTRY 
PROGRAM NAME 
PROGRAM DESCRIPTOR 


PROGRAM NAME 
PROGRAM DESCRIP TOR 


Figure 2: The structure of the job-control 
file. The file contains "global" 
parameters—parameters needed by more 
than one program in the Article/Book 
Maintenance System—and the parameters 
that determine which program is executed 
next. 


" Without touching your program 

І can move it to and from 780 18141" 
8086, 6502, 8080, 6809 68000 and 
9900-based computers: 


JULIE ERWIN, Vice President, Marketing, Sof Tech Microsystems, Inc. 


ou can do it too, with 
SofTech Microsystems’ 
unique software development 


and execution environment, 
the UCSD p-System™, 


Оиг UCSD p-System is the 
only genuinely machine-independent 
operating system for 8-bit and 16-bit 
microcomputers. And to over 50,000 
end-users and scores of applications 
developers it is the one proven, 
reliable answer to software 
obsolescence. 


For software development, 
it allows you to work in any 
combination of UCSD Pascal, 
FORTRAN-77, BASIC, and assembly 
language. It provides support for 
dynamic memory management and 
multitasking, with a full arsenal of 
powerful enhancements, such as a 
versatile Screen Editor, Native 
Code Generators, a Print Spooler, 
TURTLEGRAPHICS and XenoFile™, 
or easy access to CP/M* disks апа 

es. 


Users report that our 
UCSD p-System's friendly, fast and 
compact execution environment 
makes it their first choice in software. 
So whether you're buying or 
developing software for your IBM, 
Apple", Tandy, Commodore, Texas 
Instruments, Philips or any other 
small computer, your best move is to 
our UCSD p-System. Nothing else 
touches it. 


Ош UCSD p-System is 
available for distribution licensing as 
well as single copy purchase. Visa 
and MasterCard orders are welcome, 
or you may write to us for more 
details. 


2015г 


ІС £31 ens 
я SUBSIOIRRY OF SOFTECH 
9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 
TWX: 910-335-1594 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the University panera ЗЕН is a 
trademarh of Digital Equipment Cor poration. X File is a trademark of of Хато, crosystems, Inc. РЕМ 
is и registered trademark of Digital Research, fac. Apple is а reyisiered trademark " Apple Computer, фк. 
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х 
Й 


ЕГП 


Ў #25 SOFTWARE | 


ULTIMATE SOFTWARE PLAN 


We'll match any advertised price on any 
нее that we carry, And if you [ind a lower 


Combine our price protection with the 
availability of full professional support and 


Не-пате inputs. Two additional 
utility routines, found at lines 64460 
and 64360, are called to process string 
and numeric values respectively. 
Whenever the routine at line 64990 is 
called to check for null input (e.g., 
line 3110), the jump for null value in- 
dicated on the next statement (e.g., 
line 3120) goes to 65050 to reset the 
pointers for starting the entry over. 


price on what you bought within 30 дауз о? 
buying it, Just show us the ad and we'll 
retund the difference 

It's that simple 


our automatic update service and you have 
ihe Ultimate Software Plan. 

Нза convenient, uncomplicated, logical 
way lo get your software 


^ (New items or new prices) 


To complete command processing, 
line 3490 calls the routine at 64150 to 
update the pointers in the job-control 


ЫЗ ҮН MANAL c Mecum price of the month. file. 
specily disk systems and formals. Most formats available 4000-4570 LIST-Command Process- 
ARTIFICIAL INTELLIGENCE* ORGANIC SOFTWARE* Magic Soell. 5288/%25 i ] i iOD- 
—UEECE-—-- A EE eere 
enta | сі. 495/®па : : А 
айтат ован — $289/530 — The’ Word "gone control file requires the same kind of 
Prol Time Accovniing $549/$40 : "OTHER GOODIES" 1 1 Y 
лес REP ра ie UD дай [|t ee. 
COMPLETE BUS, SYSTEMS’ Acet Аес/Ассі Рау Б 59/520 т т command. The first and last lines of 
"Сера 3190325 дүз 128/560 Бам HE ov the code for each command that adds 
RADO. 2128220  AM34CBASIC-2 — 519/875 mc $ 89/550 : : 
азиму CONTROL Enhanced Osborne — $269/560 Тпу С Comper 5229550 an entry to the job-control file are the 
3 PEACHTREE' Nevada Cobol 31797325 
„Раз [B-tree] 3119/320 General Ledger 3309/440 MicroStat 5224/525 same, as shown here; 
Ulirasert 11 3119/5325 Acri Receivable 3399/340 Vect 5130/515 
c E EE E E р-р а 
gar! (leve gyro T те 
Peart evel at 5280/540 Inventory $388/540 Micro B4 3229/320 (start or comman 
Pearl Пече! 3). $549/350 Survityor $399/$40 Raid 5224/535 rocessin ) 
Di GITAL RESEARCH" Property Mgt $799/$40 Stnng/80 $ 84/320 P g 
СРАМ 22 CPA Chent Weite-up — $789/$40 mg de Agri м d 
P5v A | 
NorthStar y ® 97525 тыуа ала IER Tes е 1100/520 Text continued on page 366 
PeT) 51507535 Ое = БИ $ 75/508 
Micropahis 5169/525 SOFTWARE WORKS" Mathe Magi $ 95/5 
a eni 2939/7535 -AdapNCDOS Io CP/M).S 49/50a ЭРЕНИ: „р. 837846 
Мас $ 85/515 “Зао $ 68/55 APPLE 115 
y 6413 — воно GROUP: OO O NANU O 
250 4 ua * MatchMaker $ шо eo UNLIMITED" М 
A 90/5 * $ , 
DeSooo!. s 50510 ген bid гарри aie MAIN PROGRAM 
CH-80 $459/535 STRUCTURED SYSTEMS EasyMater .$128 
СВазс-2 $ 98/320 Business Packages. Other less 15% 
омА oe MICROSOFT 
Ascom 5148/515 SORCIM' 
Formula 4539/545 SuperCaic $265/5na Бага 00 СРАМ) заре 
GRAHAM-DORIAN^ Trana 86 $115 Cobol $499 
Genaral Ledger $729/$40 Acl 5157 Тәж 5139 - 
pec EE ED Mcnoeno prorat Y" 
t Payable GL ог АА or APorPay $ 79/325 P 
eon” аро М E ME MES 
ayro / Сотобед each $ 99/525 (бе. 
Inventory tl $729/340 Scanlon $ 99/525 Wordstar/idgiilerge $349 
Payroll $493/$40 p в SuperSon | 158 
непу aaaea Diagnose! и $ agsgo Зра ызы 
Apariment Mi 4493440  Diagnosec |) , $ 84/320 — PERSONAL SOFTWARE) 
% or f 
Micas ar” ForthiBOBD 042801 — $149/330 Vipcalc 23... $225 
Бу fotem 00 E. 
огап м Dr лет Е 
Selector V $495/$50 C Campiler £174/120 eon $225 
MICRO DATA BASE SYSTEMS" Star Edit $188/530 Visipiol 5180 
HD8S 5289/$35 Other less 10% Visitrend/Visplot $300 
MDBS. 2. $795/$40 UNICORN* Veale ‚ $225 MELEAM МЕ 
MOBSPKG зї Mince 5149/525 — РРАСНТАРЕ* PROGRAM 
Scnhbla 5149/525 cn ASR. AP. Payor 
MICROPRO® ¥ TO EXECUTE 
ОРЫН! 3310/50) Both $249/550 inventory (each) 3224/540 
Custonwzatian Notes. $429/5na WHITESMITHS* - - 
Mail- Merge 5109/525 С Compuer $600/530 Wigan 
WordStar/Mai-Merge $419/505 lne : ғ [(usgw/Vissalc) & 49 
DataStar $240/$60 “PASCAL” “Context Connector 
zem 3119/540 — pascatMMT + Pkg $420/530 [usew/Vrsicalc) , $ 99 
uberSort I 51097840 — Comoder .. $315 Macro Coutier . 5219 
Сас ах $259/5ng Pascal? 5349/51 Data Factory $134 
MICROSOFT" Pascal/UCSD 40 3570/55 DB Master .$184 
Basic-BO 5298 5355/520 
Fariran-80. 3322 РМ5-80 .. 3649/345 | 
ARA НЕСЕ ы 
к” Macro-Bo 5144 
4-80 . $ 84 “WORD PROCESSING: 
MuSime/MuMath $224 WordSearch 3170/3850 d CBASIC 65 $300/$na 
Mul = $174 Кага 5229/%2% » Pascal MT + BB. Pko.. .5730/5ла 
Malt Call VT5/BO $25 w Pascal UCSD 88. ... 5700/5па 
Manager E Sek Сай Марис Wand 3280/$45 „е Macro 86 $259/5$na 


ORDERS ONLY —CALL TOLL FREE VISA + MASTERCHARGE 
1-800-854-2003 ext. 823 - Calif. 1-800-522-1500 ext. 823 


Figure 3: А diagram of control flow in the 
Article/Book Maintenance System. The 


Outside Continental U.S.— add $10 plus Аг Parcel Fost • Add $3.50 postage and handling par each itam 
» Caliípeniaresidentis add 6% salestax = Allow 2 weeks onchecks, C.O.D. $3 GO extra» Prices subjeci lo change 
withoul nolice. АП items subject to availability + $ — Miga. Trademark. Blue Label $3.00 addilional per item. 
THE DISCOUNT SOFTWARE GROUP 
6520Selma Ave, Suite 309 - Los Angeles, Ca. 90026 • (213) 837-5141 


Int'l TELEX 499-0446 DISCSOFT LSA * USA TELEX 194-634 (Atin: 498-0446) 
TWX 910-321-3597 (Altn: 499-0440) 


main program executes first and calls the 
subexecutive. Based on data from the job- 
control file, the subexecutive determines 
which program executes next. 
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Using a micro in a product sounds easy... 
One piece of software can make the difference 
between success and failure. 


What do you do when Ihe software 
doesn'| work? Over the years, we have 
seen many good products fail, either 
before or after they reached the market, 
because ihe microprocessor software 
did not do its job. 


WHAT WENT WRONG? 


Many of the failures occurred because 
the people programming Ihe micro did 
nol know how lo organize a large control 
program. Those responsible tor the pro- 
duct implementalion were wizards а! 
hardware design and had easily codec 
small micro control programs belore. 
But the programming techniques thal 
worked for less than 2K bytes of code 
simply tell apart as the program grew 
beyond 4K byles. 


Unfortunately, the loops and tests and 
flags that work so well for a small pro- 
gram get out of control very rapidly asthe 
program grows. Ргейу soon, some ofthe 
things the program must do are not 
being done fast enough. The code gets 
too complicated, difficull to modify and 
unreliable. The result: another software 
failure! 


Fortunately, these problems can be 
avoided by using a program manage. 
You can divide your complex control pro- 
gram into a number of separate, more 
manageable programs, called ‘asks, 
each designed to do one job. For exam- 
ple, a Keyboard Task might handle user 
input; a Printer Task might generate re- 
ports. Each task can be written and tested 
separalely and then combined to form a 
reliable, finished sysiem. 


The program manager, called a mutti- 
tasking executive, supervises Ihe orderly 
execution of these tasks, assuring thal 
the mostimporlant jobs always get done 
first. Tasks appear tobe execuling simul- 
taneously. t's almost like having a separ- 
ate CPU for each lask! | 


СРМ is анловта of Сома! Research Cora FLEX s а trademark of Tariical Systems Consullantg, Inc. 280 15 arademark of 200 Corp 


Thal is why professional soflware des- 
igners are now turning to AMX as the 
slarting poini for their product and sys- 
tem designs. They know Ihat AMX will 
shield them from the difficultiesof mana- 
ging Ihe micro, freeing them to concen- 
trate on their application. 


AMA 


AMX is our multitasking executive lor 
the 8080, 8085, Z80 and 6809 proces- 
sors. We're rather proud of il. We made 
AMX compact, very fast, and ROMableto 
meel our own application needs, Even 
though the AMX nucieus is less than 
1400 bytes in size, it features multiple 
task priorities, inlertask message pas- 
sing with priority queuing, external event 
synchronization, and interval timing with 
32-bit precision, Each feature is clearly 
explained in the AMX Reference Manual. 


RELIABILITY BUILT IN 


We don't know anyone who can write 
an execulive wilhoul errors, so we 
Ihoroughly lested AMX іл real applica- 
lions before ever offering iLas a product. 
That is why not one system malfunclion 
has ever been attributed to AMX. That 
kind of reliability just isn't an accident. 


HARDWARE INDEPENDENCE 


AMX does поі require а particular 
hardware configuration. Of course, it 
does need a microprocessor, but even 
there we offer you a choice. You control 
your environment. You pick the I/O 
method. You decide the most optimum 
interrupt service technique for your Sys- 
lem, AMX will support your choice. 


High level lanquage inlerface modules 
are available separalely to allow AMX to 
be used wilh most pooular program- 
ming languages including PASCAL, С, 
PL/M and FORTRAN. Ofcourse, you can 
also code in assembly language il 
required. 

Users of the CP/M and FLEX Opera- 
ting Systems can ulilize our AMX inter- 
face modules to access information on 
diskelte in real time. 


COMPLETE DOCUMENTATION 


AMX can be judged by the quality of 
our docurnentation. The positive re- 
sponse [rom our users has exceeded 
our expectations. Our manuals are es- 
pecially valuable to those just being 
introduced to real-time multitasking. 
More experienced users will appreciate 
the fact that we deliver AMX source on 
diskelte lo permit AMX to be moved to 
the software developmenl system of 
your choice. 


HOW TO ORDER 


А specification sheet and price list are 
available, free. Your check ог money 
order for $75 will purchase the AMX Ref- 
erence Manual forimmediate evaluation 
(specify 8080,8085, 780 or 6809 praces- 
sor). Add $25 for postage and handling 
outside USA and Canada. The standard 
AMX Multilasking Execulive package, 
including source code, is available for 
$800 atter signing our liberal license 
agreement. 


AMX is the choice of professionals Ihe 
world over. Make il yours, today. 


IE KADAK Products Ltd. 


22 Е 1847 West Broadway Avenue 

Vancouver, В.С., Canada V6J 1Ү5 
Telephone (604) 734-2796 
Telex 04-55670 
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Listing 4: The update file UPDATE2. Line 20 deletes ап old entry апа replaces it with the data in line 30. Тһе dialogue in listing 5 
shows how the Article/Book Maintenance System incorporates UPDATE2 in а new master file. 


| 

| 10"Равса1 - User Manual & Report\Jensen, К, Wirth, N\1974" 

| 20-"Вавіс with Style\\" 

| 30"Basic with Style - Programming Proverbs\Nagin, P, Ledgard, Н\1978" 
| 


— тынысты» лылығы 2. 


Listing 5: А second sample run о the MAIN program in the Article/Book Maintenance System. Underscored items are entries made 
by the user. The dialogue causes the system to update the master file, sort and list it by title, then sort and list it by author. Both sets 
Of sorted data uppear at the end of the listing. 


 т——————ш=а. mmu телле т лл лл P M — — — ———À——1 угш, IE Rua um E 


SAMPLE MAIN 


TYPE *HELP' IN RESPONSE TO 'COMMAND:' IF YOU NEED DETAILED INSTRUCTIONS. 
TO CANCEL ANY COMMAND JUST TYPE A *RETURN' ТО ANY INPUT REQUEST. 


DATE: 01/06/81 

TIME: 09:00 

COMMAND: SORT 

MASTER FILE NAME: MASTER 

PROCESS UPDATE FILE (Y/N)? Y 

UPDATE FILE МАМЕ: UPDATE2 

SORT BY TITLE, AUTHOR OR DATE (T/A/D)? T 

COMMAND: LIST 

MASTER FILE NAME: MASTER 

EACH PRINT LINE UILL CONTAIN THE TITLE, AUTHOR & DATE. 
PLEASE SPECIFY THE ORDER TO PRINT. 

ENTER ^T^ FOR TITLE, “А” FOR AUTHOR AND "D^ FOR DATE. 
FIRST ONE? T 

SECOND ONE? A 

THIRD ONE? D 

COMMAND: SORT 

MASTER FILE NAME: MASTER 

PROCESS UPDATE FILE (Y/N)? N 

SORT BY TITLE, AUTHOR OR DATE (T/A/D)? А 

COMMAND: LIST ~ 

MASTER FILE NAME: MASTER 

EACH PRINT LINE WILL CONTAIN THE TITLE, AUTHOR AND DATE. 
PLEASE SPECIFY THE ORDER TO PRINT. 

ENTER ^T^ FOR TITLE, “А” FOR AUTHOR AND 70” FOR РАТЕ. 
FIRST ONE? A 

SECOND ONE? T 


THIRD ONE? D 

COMMAND: QUIT 
...EXECUTING...UPDATE/SORT PROGRAM 
...EXECUTING...LIST PROGRAM 
.EXECUTING...UPDATE/SORT PROGRAM 


S s EXECUTING... LIST PROGRAM 


— — D — D — тынына Dg Ұлым D ДА қылын: MU A €— иығына O — G D i — ——  —  — G O ee m ынаны 
T  ——=— e E C a a жыбыр ықы» lili Á —— Là "P тыны, oa ls rr ———— E mJ ынша ыыы лашын. ——— 


Listing 5 continued on page 352 
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...Наға Power from 
the Soft Support of 


A new and powerful computer has been born... 
the System 83. The versatile UNIX* operating system 
pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 

power than you ever 

dreamed possible. 


FEATURES: 


ГІ UNIX V7 configured by UNISOFT** 

О Full IEEE 696/S-100 Compatability 

О MC68000 8Mhz Processor 

О 32-Bit Data Operations with 32-Bit Internal Registers 
С 16-Bit Data Transfer Operations 


С Memory Management Allows Concurrent Use 
of Mapped and Non-mapped Address space 


П Rugged Industrial Grade Components at all Levels 
C1 16 Mb of Main Memory Directly Addressable 

[17 Vectored Interrupt Levels 

О 192 Device-supplied Interrupts 

О 256 Kb of RAM with Parity Per Board Slot 

О Up to 3.2 Mb of RAM Per Cabinet 


* UNIX is a trademark of Bell Laboratories and is supported 
on the DUAL System 83 by UNISOFT 
"*UNISOFT is a trademark of UNISOFT Corporation ol Berkeley, CA. 
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DUAL SYSTEMS CONTROL CORPORATION 
system reliability/system integrity 


720 Channing Way € Berkeley e СА 94710 © (415) 549-3854 € Telex: 172029 SPX 


Listing 5 continued: 


| | 
| ----------------Output on the printer: | 
| ARTICLE/BOOK LIST 01/06/81 09:00 PAGE 1 | 
| 

| TITLE AUTHOR DATE | 
| | 
| Art of Computer Programming - Fund. Alg. Vol I Knuth, П.Е. 1968 | 
| Basic with Style - Programming Proverbs Nagin, P, Ledgard, H 1978 | 
| Pascal - User Manual & Report Jensen, К, Wirth, N 1974 | 
| 280 Software Gourmet Guide & Cookbook Wadsworth, N. 1979 | 
| | 
| Dè è | 
| | 
| | 
| ARTICLE/BOOK LIST 01/06/81 09:00 PAGE 1 | 
| | 
| AUTHOR TITLE DATE | 
| | 
| Jensen, К, Wirth, М Pascal - User Manual & Report 1974 | 
| Knuth, D.E. Art of Computer Proeramming - Fund. Alg. Vol I 1968 | 
| Nagin, P, Ledgard, H Basic with Style - Programming Proverbs 1978 | 
| Wadsworth, N. Z80 Software Gourmet Guide & Cookbook 1979 | 
| | 
| | 


YOU'VE NEVER SEEN DISCOUNTS LIKE THESE! 


SYSTEM TWO $3995 
SYSTEM Z2H 7495 


SYSTEM ONE $2999 
SYSTEM LM 5395 


VIDEO TERMINAL 
3102 $2099 


8 and 16 БІТ DUAL PROCESSORS 


MAXELL DISKETTES Boxes of 10 


CSID2E(256K RAM) 84298 
CSIDSE(512K НАМ) 4009 
CSIHD2E(256K, 5 Meg. H.D.) 5999 М D 1 $39 .95 FD 1 $42.95 
CS3D5E(512K RAM) 7299 


MD2 49.95 FD2 57.95 


СЗЗНО40Е(5 на). H.D.,4Mag.RAM) 20995 


ATARI 800 $ 899 EPSON МХ80 $ 499 
ТІ 810 Printer 13459 | EPSON MX80 FT 599 
QANTEX Printer 1049 | EPSON MX100 759 
ADDS Viewpoint 599 | SOROC 10130 699 
ADDS Regent 25 879 | DECLA34 949 


АП prices are CASH. Amarican Express, Visa, TIS adds — 
riges subject to change without notice 


DATA DISCOUNT CENTER 


Р.О. BOX 233, Greenvale, New York 11548 


CALL FOR INFORMATION ON 
NORTHSTAR, HAZELTINE, 
LEAR-SIEGLER, QUME, INTEGRAL DATA 
SYSTEMS, OKIDATA, TELEVIDEO, 
VIAL MICRO SYSTEMS 


TRIS 
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Now NRI takes you inside the 
new TRS-80 Model Ill microcomputer 
totrain youathome as the 

new breed of computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, p and 

service state-of-the-art 

microcomputers... 

It's no longer enough to be just a 
programmer or a technician. With mi- 
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-80" 
alone have been sold), interdiscipli- 
nary skills aredemanded. And NR] can 
prepare you with the first course of its 
kind, covering the complete world of 


the microcomputer. 
Learn At Home SP" 
in Your Spare Time m А | mem 
With NRI training, the programmer study. No classroom pressures, no night Send Or Call For 
gains practical knowledge of hardware, school, no gasoline wasted. You learn at Your Free Catalog... 
enabling him to design simpler, moreeffec- your convenience, at your own pace. Yet You'll get all the details in NRI's 


tive programs. And, with advanced pro- you're always backed by the NRI staff and FREE, 100-page catalog, It will show you 
gramming skills, the technician can test your instructor, answering questions, giving all the equipment, lesson outlines and 


and debug systems quickly and easily. you guidance, andavailableforspeciathelp facts on other electronic courses, includ- 
. Only NRI gives you both kindsof | if you need И. ing Communications Electronics, TW 
training with the convenience of home You Get Your Own Computer Audio/Video, Electronic Design and more. 
to Learn On and Keep Send caupon below or phone right now 
NRI training is hands-on training, — using our TOLL-FREE number 1-800- 
with practical experiments and demon- 323-1717, at по expense to you. If cou- 


strations as the very foundation of your pon is missing, write NRI Schools, 3939 
knowledge. You don't just program your Wisconsin Avenue, Washington, DC 20016. 


ter vd io insid 
iL Path пончик MAIL COUPON OR CALL TOLL-FREE 1-800-323-1717 
interact. ..interface with Ask for Operator 52 (In Illinois, phone 1-800-942-8881) 


other systems ...gain Dp——————----— es 
| 
| 


a real insight into NRI Schools 
McGraw-Hill Continuing 
n Education Center 
i i 3939 Wisconsin Avenue 


its nature. 
~ Washinglon, ВС. 20016 
Ш 


АЙ career coursis 
approved under СІ ball 
С Check for detaits | 


You also work 
with an advanced liquid | ©. 
crystal display hand- | 8 We'll give you tomorrow, 


Те ПІШЕН yp CHECK ONE FREE CATALOG ONLY z шегі Electronics 
t iscove NO SALESMAN WILL CALL ON YOU Basic Electronics 
VP ior дақ p^ ' ФО Computer Electronics including O Smail Engine Servicing 
ete otis. Дс EL 
separate experiments. r TY, Audio, and Video System aie ode 
C) Electronics Design Technolog О Auto Air Conditionin 
You learn troubleshoot- О Digital Electronics : О Ак Conditionin Heine 
ing procedures and gain | O Communications Electronics • Refrigeration, & Solar Technology 


ka кс 
| i | * Mobile CB * Aircraft « O Building Construction 
Training lacludes new TRS-80 Model 111 micro- greater understanding i Acenses e Aircraft « Marine £ і 
computer, 6-function LCD Beckman multimeter, of the information. 


and the NRI Discovery Lab with hundreds of tests Age 
and experiments. Both microcomputer | 
and equipment come as и ге 
Тш Ва iraderitark of the Kalio Shack división of Тал) Cons) part of your training for | 
you to use and keep. i ача the Accrediting Commission of the National Home Study Council 170-052 


Listing 6: The MAIN program in the Article/Book Maintenance System. This program is the executive that manages the other pro- 


grams 


. В handles all interaction with the user and sets up а job-control file. MAIN repeatedly calls the utility subroutines found at 


lines 64000 through 65040. 


R 
D 
D 
D 


300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 


REM* MAIN EXECUTIVE (SAVED IN FILE "MAIN") 
REM* 12/16/80 WRITTEN BY GENE F. WALTERS 


EM* SET UP PARAMETERS 

ІМ У5(80) 

1=0 \REM DEVICE FOR CONSOLE 

3-0 \ВЕМ DISK FILE FOR THE SYSTEM 


U23 \REM NO. OF DRIVES IN SYSTEM 
L1s5 \REM NO. OF BYTES FOR NUMERIC VALUES 
12-2 \REM NO. OF BYTES OF OVERHEAD FOR A STRING < 256 CHAR 


DATA "HELP", "QUIT", "SORT", "LIST" \REM AVAILABLE COMMANDS 
М9-4 \REM NO. OF COMMANDS THAT CAN BE EXECUTED 
№=0 \REM NO. OF COMMANDS IN JOR CONTROL FILE 
B=5 \REM NO. OF BLOCKS FOR JOB CONTROL FILE 
P=L1+L1 \REM POSITION OF NEXT AVAILABLE BYTE IN JOB CONTROL FILE 
55-!%1" \REM PREFIX FOR SYSTEM FILE NAMES 
GOSUB 64520 \ВЕМ SIGN-ON MESSAGE 
FOR Іші TO U 
US=CHRS (1+48) 
IF FILE(SS+","4U$)=2 THEN EXIT 220 
NEXT I 
PRINT #D1,"COULDN’T FIND SUBEXECUTIVE FILE [",5$."]." \END 
FS=SS+"JCL,"+U$ 
IF FILE(FS)=3 THEN 250 
CREATE F$,B 
OPEN #D3,F$ 
WRITE #D3,N,0 
GOSUB 5000 \REM SET UP GLOBAL PARAMETERS IN JOB CONTROL FILE 
REM* INPUT NEXT COMMAND 
RESTORE \INPUT #01,"МЕХТ COMMAND: ",С1$ 
1$=С1$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 
ON Z GOTO 320, 290 
FOR Ізі TO М9 
READ С25 
IF LEN(C1$)>LEN(C2$) THEN 380 
ТЕ С15<>С25(1,1ЕМ(С15)) THEN 380 
N=N+1 
ON I GOTO 1000, 2000, 3000, 4000 \REM GOTO FOR EACH COMMAND 
NEXT I 
PRINT #D1,' INVALID COMMAND!" 
GOTO 290 
REM* HELP COMMAND 
RESTORE 
PRINT #01 
PRINT #D1,"COMMANDS AVAILABLE: ", 
FOR I-1 TO INT((N9+5)/6) 
FOR 1-1 ТО М9-ІМТ(М9/6)%6 
READ C2$ 
PRINT #01,С2$, 
IF (I-1)*6+J<>N9 THEN PRINT #01,", ", 
NEXT J 
PRINT #01 \PRINT #01,ТАВ (20), 


Listing 6 continued on page 356 
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TEXAS COMPUTER SYSTEMS 


Offers Lowest Prices on 


EPSON 


PRINTERS & ACCESSORIES 


if you buy your EPSON somewhere else you'll probably pay too much! 


Common Features of the MX80, MXSOFT & MX100 Printers 
* Bü characters per second ? [мешр en С flow 


* Replaceable print head by use * Ехігете rel 
* User oi ly ann irom * ? ly b ғы n software control к 
* Bi-directional | « аваа, printhead — * 9х9 & 9x18 matrix 
* 96 yam us B oi Р ; Programabie form ded tt MODEL Il 64k... NEM XC 
r г 
: Сайладе rib ане DEM мн MODEL II 1 Drive Expansion...$995 
* Double strike & emphasized modes MODEL II 2 Drive Expansion..$1495 


MODEL 11 3 Drive Expansion.$1995 
Radio Shack HARD DISK. .....$3995 
TCS 1 Drive/single cabinet.....$849 
TCS 1 Drive/triple cabinet.....$949 
TGS 2 Drive/triple cabinet...$1424 
TCS 3 Drive/triple cabinet...$1899 
TCS uses original Shugart drives 


МХ80. . The Printer that slaried it all. All ol he above features plus exireme ease ot use. 

Complete TRS80 block ра set as well as user selectable international symbols, Gives 
M uali several user selectable modes. Dip switch pi ins is may be 
sel tor dedicat cU plete lorms programability from BASIC software. 


pleni 5 at pae the балі; ol "do MXB) м e МЕн MM M жәй e rue vw ol 
gie sheets of paper or roll paper in па or ihe user 

capability. [n the pressed mode 32 characters can be printed across та with ofa раде 
which means il Um “4 used м 4 príntouts that normally need a 15 inch wide printer 


MX100.. An mceptional printer with a extra quiet Boss nor and extra asper duly 
construction tor the intense usa ofa мни» m pes not have the 


CORVUS 


Backs, eem srt et nage gan whch fiw Ті ie radi MODEL 16 2 Drive... $6188 
МХ70 For tha budget minded a excellent entry муе! printer It has most ай of the HARD DISKS DT-1 DATA TERMINAL........... $629 


CALL FOR PRICES $$$$$ 
Add 5, 10 or 20 megabytes of storage to your TRS80, Apple, Atari, 
Heath, Zenith, Intertec, ІВМ, S- 100 and many others. One or sev- 
eral computers can share a hard disk. Get simultaneous access to 
data for multiple users. Available NOW at SUPER SAVINGS! 


DEALERS...You can buy CORVUS from us for less. Call & $AVE. 


COLOR COMPUTERS 


features mentioned above including Bil- ae graphics in place of the raphic blocks 
set The Printer is unidirectional only Ex ble text can be printed but not compressed. 
Only single density printings is supported on the МХР. An inexpensive heavy duty printer 


BEST prices on Epson Printers 
AM Printers & accessories іп STOCK пом! 


EPSON ACCESSORIES, INTERFACES & CABLES 


GRAPHTRAX 80 option (БИ. ^ tele а 
CABLE Model lintertace & Model Ш .. 

$25 id purchased with EPSON Pert. 
CABLE & INTERFACE to Model | keyboard. $85 
APPLE interface & саһіб........................ 889 
GRAPPLER Apple hi resolution graphics. SCatl 
IEEE interface & cable (CBM/Pet)... 22 
АТАН! cable (musi have 850 interlace). 536 
SERIAL 65232 2k bultered inl card... $149 
RS COLOR computer to Epson card/cable.. $59 


RIBBONS AND CARTRIDGES IN STOCK NOW 


САШ. 800-433-5184 


MATRIX PRINTERS 


EPSON MX70 $CALL 
EPSON MXBO $CALL 
| EPSON MX80 FT $CALL 
EPSON MX100 FT $CALL 
LINE PRINTER VII RS $325 
МЕС 8023A $495 
C. ITOH B510 $495 
OKIDATA 82A $499 
|! OKIDATA 82A w/tractor $559 
| OKIDATA 83A $769 
LINE PRINTER VIII RS $649 


| CENTRONICS ?39parallel $599 


CENTRONICS 739 serial $749 
OKIDATA 84/200cps $1295 
LINE PRINTER VI RS 5988 
CENTRONICS 704 $1559 


ANADEX 9500/01 2k buf. $1295 
TEXAS INST. 810 Basic $1595 
LINE PRINTER VRS $1549 
Centronics 352 / 200cps $1795 
Centronics 353 / dual mode, 

200cps data proc., 50срв 

super letter quality $2495 


LINE PRINTERS 


CENTRONICS 6080/81 
600 lines per minute high 
speed band printer. For ser- 
ious business applications. 

608! standard $7676 

6080 quietized cabinet 
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$6399 


PRINTERS 


EPSON PACK 2 - GRAFTRAX 
ire y e. [Ж ед 5 MXU This 


р 
modde in on ti inal E n Pack 
end BIT ІМ GE GR PHICS ын ulit- 
E provided — Creale your special 
с "M symbols, elc directly оп your 
monitor and n send 10 printer. Printout in- 
cludes cone 10 т, raphics and will 
Save d code as B program line 10 
disk Then MERGE А to your BASIC pro 
ram. Also demo programs showing use of 
il- eee ri ne Full рее се ее 
with — оғ 
ЛАКТАН. AMA seperate. 1 
update сі old Epson Р 


LETTER QUALITY 
Daisy Wheel / Spinwriters 


С. ITOH F-10/40cps $1595 
DAISY WHEEL I| RS $1695 


МЕС SPINWRITERS 


3510 95232 $1795 
3530 Centronics pa'lel $1795 
7710 Read Only $2375 
7710 R/O w/tractor $2575 
7720 Кубі w/tractor $2750 
7730 R/O parallel $2375 
7730 R/O par.w/tract. $2575 
DIABLO 630 R/O $2350 
DIABLO 630 keyboard $2850 
QUME 9/35 R/O $1850 
QUME 9/35 keyboard $1950 
QUME 9/45 limited $2295 
QUME 9/55 limited $2395 


Interfaces & cables available for 
most printers with any TRS8O, 
Apple, Atari & most other com- 
puters. $$$$CALL FOR PRICES! | 


HiGH RESOLUTION MONITOR 


NEC green monitor $179 
NEC color monitor $349 


ALTOS COMPUTERS $CALL 


| MODEL 


| vel 
39 16K Extended Basic 
32K готов ак, 
KU Kit (TCS) ... 


JK Extended M 32 
EPSO OLOR Int.& cable 


Color Disk 0..$499 Disk 1... 
MODEL ill SYSTEMS 


The following with Radio Shack Warranty 


Model! Ш 16k $818 MODEL Ш 16k TCS 

model т жы siete MODEL ИІ 32k TCS 
odel 

Model ШІ 48k 2 Drives Н5232 62049 "PEE 


MODEL II DISK 


„зе ihe highest quahty hbergisss 
CONTROLLER BOAADS with double sided 


The following come wih quality, TCS 
memory and our own 180 day limmned war- 
ranty. ич warranty whan customer opens 
computer or adds internal 


EXPANSION KITS 


Ош DISK ORIVES are made by Tandon the 

same company thal makes the drives used by 
glass e pini ei óld plated conlactsin Radio Shack These drives аге 40 irach, 

mat = E ae tems The finest switching double densily. 5 millisecond steppin rate 

PPLY m 3 saa nrovidéd and are fully burned іп for hese 

Thea aluminum MOUN WARE drives have the same specifications as the 

has slotted holes lor easy MS talation ОГ Ме drives used by Вафо Shack No soldering or 

drives and includes ан Ihe power and data modilications to existi circulry Б 

cables necessary to inslall! the controller. necessary The tallowing kits are available 

drives and power supply 

KIT 1 Controller, Power Supply & Moun 

KIT 2 Controller, Power Supply, Hardware 

KIT 3 Controfior, Power Supply, Hardware & 2 Disk Drives.......... Ке 

KIT 4 One Tandon Disk Drive (bare drive only) $2 

KIT 5 18K of High Quality TCS Memory chips 

KIT 6 32k of High Quality TCS Memory chipe 


(1 48k 2 DISK DRIVES $1795 
Above КІТ fully assembled, with 48 hour burn-in lest & 180 day TCS Limited Warranty! 


CUSTOM SOFTWARE FROM TCS 


Completely lnlegrated BINARY SEARCH TREE programs now avarlable 

г сЕ ull implements Ihe B-TREE structures including INSERTION, te TION. От № 
$ TRAVE RSA. N No more sorting or long data tile searches and yet files A be larger than 
„Мы, {= ААЛ keys are fully supporied Files can be retrieved in sorted order via B- 
TREE Traversal Each of the programs come with fully commented saurce code so thal you 
can use the modules in your own programming. 


Ai irm бете? author 
m "ерден = adi etw 
{keyed by nome oF 20 labe label рл, с) 


For last. енсем: Service. ‚ Heart Of we can ап lrerght trom Dallas 


TEXAS COMPUTER SYSTEMS 
РО. Вох 1327 Arlington, Texas 76004-1327 


Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 


Payment Maney order, cashiers or Certified ” Prices subject to change at ап 
lec t3% cash зои e 


et 
к. Prices above ref 


ni * № Tax out-ol-stata Texans 
Cal o Visa/ML card prices. 


* Many items shipped FREE Call for ть 
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1110 
1120 
1130 
2000 
2010 
2020 
2030 
3000 
3010 
3020 
30 30 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
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NEXT I 

PRINT #01 

GOTO 290 

REM* QUIT COMMAND 

WRITE #ОЗЯР, О 

CLOSE #03 

CHAIN SS+AS+", "+US 

REM* SORT COMMAND 

Pl=P \REM SAVE CURRENT POSITION OF BYTE POINTER 
PS=SS+"SORT"+AS+", "+105 

GOSUB 64260 \REM SAVE BYTE COUNTER & PROGRAM NAME TO ЕХЕС 
VSz"UPDATE/SORT PROGRAM" ; 

GOSUB 64460 \ВЕМ ADD STRING PARAMETER FOR PROGRAM DESCRIPTOR 
PRINT #01, "МАЗТЕВ ", 

GOSUB 64870 \ВЕМ GET FILE МАМЕ 

GOSUB 64670 \ВЕМ SEPARATE OUT UNIT & CHECK FOR EXISTENCE 
ОМ“ 2 GOTO 3170, 3100 

INPUT #D1,"MASTER FILE DOESN'T EXIST. IS THIS OKAY (Y/N)? ",Х5 
I$szX$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 

ON Z GOTO 3130, 65050 

IF Х$="У" THEN 3170 

IF X$-"y" THEN 3170 

IF XS="N" THEN 65050 

IF XS="n" THEN 65050 ELSE 3100 

V$«F1$ \GOSUB 64460 \ВЕМ ADD STRING PARAMETER Е1$, MASTER FILE NAME 
V$=F2$ \GOSUB 64460 \REM ADD STRING PARAMETER Ғ25, MASTER UNIT NO. 
INPUT #D1,"PROCESS UPDATE FILE (Y/N)? ",Х5 

IS$-XS \GOSUB 64990 \REM CHECK FOR NULL INPUT 

ON Z GOTO 3220, 65050 

IF Х$="Ү" THEN 3290 

IF X$z"y" THEN 3290 

IF X$="N" THEN 3260 

IF X$«»'n" THEN 3190 

V$2"" \GOSUB 64460 \ВЕМ ADD NULL STRING FOR UPDATE FILENAME 
GOSUB 64460 \REM ADD NULL STRING FOR UPDATE UNIT NO. 

GOTO 3370 

PRINT fD1," UPDATE ", 

GOSUB 64870 \ВЕМ GET FILE NAME 

GOSUB 64670 \ВЕМ SEPARATE OUT UNIT 8 CHECK FOR EXISTENCE 

ON Z GOTO 3350, 3330 

F9$2F$ \GOSUB 64800 \REM COULDN’T FIND FILE 

GOTO 65050 

У5-Ғ15 \GOSUB 64460 \REM ADD STRING PARAMETER Е1$, UPDATE FILE NAME 
У$=Р2$ \GOSUB 64460 \REM ADD STRING PARAMETER F2$, UPDATE UNIT NO. 
Ү-(0 

INPUT #D1,"SORT BY TITLE, AUTHOR OR DATE (T/A/D)? ",XS 

I$eX$ \GOSUB 64990 \REM CHECK FOR NULL INPUT 

ON Z GOTO 3410, 65050 

X$="T" THEN Vel 

X$2"t" THEN V-1 

XS="A" THEN У-2 

Хӛ-"а" THEN V=2 

X$z"D" THEN V=3 


XSz'd" THEN V=3 Listing 6 continued on page 358 


May 1982 © BYTE Publications Inc 


FORTH DISKS WITH DOCUMENT ATION 
fig-FORTH Model and Source Listing, with printed 
Installation Manua! and Source Listing. 

О APPLE 11 5% О BOBQ/ZBO"- 8 
С 8066/8088 B О Н88/288 84 

О АРРЕЕШИ+ by MicroMotion. Version 2. FORTH-79 
Standard, editor, assembler, 200 pg manual, 5% 

C1 APPLE И + COMBO 1 by MicroMotion. Version 2. 
All of ihe above plus floating point and HiRes Turtle 
graphics 

О APPLE Н by Kuntze. fig-FORTH editor, assembler, 
source listing and screens, 5% 

О АТАҢ!” by Pink Nolse Studio. fig-FORTH, editor, 
assembier, missile graphics, sound and handle 
drivers, 5% 

С CP/M by MicroMotlon. Version 2.x. FORTH-79 
Standard, editor, assembler. 200 pg manual, 6 


О СРМ Combe 1 Бу MicroMotion. 2.x, All of the above 


plus floating point. 


О CROMEMCO® by Inner Access lig-FORTH editor, 
assembler, 5X or B 


О H83/Z88 by Haydon. fig-FORTH Sland Alone, source, 
editor, assembler & tutorial on disk. 54 

О H89/289 by Haydon. fig FORTH, CP/M$ , source, 
editor,assembler, & tutorial on disk, Бу 


О HP-85 by Lange. flg-FORTH, editor and assembler, 
64 


О IBM® PC/FORTH by Laboratory Microsystems. tig- 
FORTH, editor and assembler. Manual, 5% 


О IBM-Floating Polnt by Laboratory Microsystems. 
Requires PC/FORTH. Specify software or for АМО 
9511, AMD 9512 or Iniel 8087 


О IBM-Crass Compiler by Laboratory Microsystems, 
Requires PC/FORTH, (Nautilus Systems Model) 


О PET? ру FSS. fig-FORTH editor and assembler, 5% 
О РЕТЕ with floating point, strings, disk /О 


О ТЯ$-807 by Nautilus Systems. lig- FORTH, editor and 
assembler, 5% 


О TRS-80/l or ili by Miller Microcomputer Services. 
MMSFORTH, FORTH-79 subset, editor, assembler, 
dbl-precision, arrays, utilities & applications. 210 pg. 
manual, 5% 


[1 6800 by Talbot Microsystems. fig-FORTH, editor, 
assembler, disk ИО, FLEX® 5% or 8 


С 6809 by Табо! Microsystems. fig-FORTH, editor, 
assembier, disk ИО, FLEX® 54 or 8 
С 6809 Enhanced 2nd screen 
editor, 
macroassembier,lutorial, 
tools and ulilities, FLEX 


[1 Z80 by Laboratory Microsysiems. Editor and 
assembler, CP/M, 8 
[1 280, floating point, requires 280 abave 
О 280, AMD 9511 supporti, requires 280 above 


С 260 by Inner Access. Editor, assembler and manual, 
СР/М, 8 


О 8080 by Inner Access. Editor, assembler, and manual, 
СРІМ, 8 


О 8086/88 by Laboratory Microsystems. Editor, 
assembler, CP/M-86" , В 
LJ 8086/88 with floating point, CP/M-86 
О 8086/88 with AMD 9511 support СРІМ-88 


THE FORTH SOURCE 


PRICE 


$55.00 


FORTH MANUALS, GUIDES, & DOCUMENTS PRICE 
О "All About FORTH" by Haydon. Ideograms (words) of 

tio- FORTH, FORTH-79, Starting FORTH and much 

more. A MUST! А public domain product. $20.00 
C) “FORTH Encyclopedia" by Baker and Derick. А 

complete programmer's manual to fig-FORTH with 

FORTH-79 references. Flow Charted 25.00 
С "Starting FORTH” Бу Brodie. Prentice Най. Besi 

user's manual avaliable. (soft cover) 16.00 
O “Starting FORTH" (hard cover) 20.00 
С "METAFORTH" by Cassady. Cross compiler with 

8080 code. 30.00 


Proceedings of Technical Conferences 

С. “1980 FORML" (FORTH Modification Laboratory) 25.00 

О “1981 FORML“ Two Votume Set 4000 

О "19881 Rochester University" 25.00 
MORE FORTH BOOKS & MANUALS 


C) "Systems Guide D "APPLES 
to fig-FORTH" 25.00 (MicroMotion) 

Li "Using FORTH" 25.00 User's Manual" 20.00 

О “А FORTH О "CPIM* 

Primer" 25.00 (MicroMation) 

О “Caltech FORTH User's Manual" 2000 
Manual” 12.00 ПІ *TRS-80* 

(1 "Thresded MMSFORTH 
interpretive Users Manual” 16.50 
Languages" 20.00 О "FORTH-79 

С “invitation to Standard" 15.00 
FORTH" 20.00 С “Tiny Pascal іп 

[1 "PDP-11 FORTH fig-FORTH" 10.00 
User's Manual" 20.00 О *FORTH-79 

CJ “AIM FORTH Standard 
User's Manuai" 12.00 Conversion" 10.00 

INSTALLATION DOCUMENTS 
LJ Installation Manual for fig-FORTH, contains FORTH 

model, glossery, memory map, and Instructions $15.00 

Source Listings ої fig-FOATH, for specific CPU's and 

computers. 

The above installation manual |3 required for 

implementation. Each 15.00 

[1 1602 ГІ 6502 0 6800 О AlphaMicro 

© 8080 Lj 8086/88 0 9900 С APPLE (16 

О PACE О0О 6809 С NOVA O PDP-11/LSI/11 

FORTH PROGRAMMING DISKS 
С "MVP-FORTH" byHaydon & Boutelle. An extended 

program development system. Based on "All About 

FORTH" and optimized tor CP/M and 8080/280. 

А public domain product. В inch $ 75.00 

О "FORTH PROGRAMMING AIDS" by Curry Assoc. 

Decomplier, Subroutine Decompiler, Callhnder and 

Translator raquires fig-FORTH nucieus. 

Specify CP/M, 8" or Apple 3.3, 5% 150.00 


CROSS COMPILER DISKS 
Allows extending, modilying and compiling lor speed 
and memory savings, can also produce НОМаБів 


code. 
Nautilus (NS), Talbot Microsystems (TM), Laboratory 
Microsystems (LM) and inner Access (IA) 

C] CP/M (NS) 200.00 С мам? 300.00 

Cl] H89/289 (NS) 200.00 О 8086 (LM)" 300.00 

ГІ TRS80/1 (NS) 200.00 С 280 (LM)* 200.00 

[1 Northstar (NS) 200.00 L1 CP/M (IA) 450.00 

О 6809 (TM) 350.00 О Cromamco (IA) 450.00 

" Requires FORTH disk 


ORDERS ONLY (415) 961-4103 


DEALER & AUTHOR INQUIRIES INVITED 


information: Chack, Money Order payable to MOUNTAIN VIEW PRESS, INC.), VISA or MasterCard accepled. No COCs or unpald PO's. 
Callforniarssidanis add 6 Vi * sales tax, Shipping costs in US Included in price. Foreign orders, рау іп US funds on US bank, Include lor handling 


and shipping by Air: $5.00 for each пет under $25.00, $10.00 for each Item between $25.00 and 


00 and $20.00 for each Пет over $100.00. 


Minimum order $10.00. All pricas and products subject lo change or withdrawal without notice. Singla syslem andlor single user license 


agreement required on soma products. 


Specializing in the FORTH Language 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 291 on Inquiry card. 


MOUNTAIN VIEW, СА 94040 


(415) 961-4103 
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3470 
3480 
3490 
3500 
4000 
4010 
40 20 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 


ТЕ V=0 THEN 3380 

GOSUB 64360 \ВЕМ ADD NUMERIC PARAMETER, SORT OPTION 

GOSUB 64150 \REM UPDATE NO. OF COMMAND ENTRIES 

GOTO 290 

REM* LIST COMMAND 

Pl=P \ВЕМ SAVE CURRENT POSITION OF BYTE POINTER 

PS=SS+"LIST"-+AS+", "+U$ 

GOSUB 64260 \REM SAVE BYTE COUNTER & PROGRAM NAME TO EXEC 
VS="LIST PROGRAM" 

GOSUB 64460 \REM ADD STRING PARAMETER FOR PROGRAM DESCRIPTOR 

PRINT #D1,"MASTER ", 

GOSUB 64870 \REM GET FILE NAME 

GOSUB 64670 \REM SEPARATE OUT UNIT & CHECK FOR EXISTENCE 

ON Z GOTO 4170, 4100 

INPUT #D1,"MASTER FILE DOESN’T EXIST. IS THIS OKAY (Y/N)? ",x$ 
І5-Х5 \GOSUB 64990 \REM CHECK FOR NULL INPUT 

ON Z GOTO 4130, 65050 

IF X$="Y" THEN 4170 

IF X$="y" THEN 4170 

IF Х$="М" THEN 65050 

ТР X$z'"n" THEN 65050 ELSE 4100 

V$=F1$ \GOSUB 64460 \REM ADD STRING PARAMETER F1$, MASTER FILE МАМЕ 
V$zF2$ \GOSUB 64460 \REM ADD STRING PARAMETER F2$, MASTER UNIT NO. 
PRINT #01,"ЕАСН PRINT LINE WILL CONTAIN THE TITLE, AUTHOR & DATE." 
PRINT #D1,"PLEASE SPECIFY THE ORDER TO PRINT." 

PRINT #DI,"ENTER 'T^ FOR TITLE, “А” FOR AUTHOR AND ^D* FOR DATE." 
INPUT #D1,"FIRST ONE? ",B$ 

1$=В$ \GOSUB 64950 \REM CHECK FOR NULL INPUT 
ON 2 GOTO 4250, 65010 

GOSUB 4490 \REM CONVERT BS ТО 1=Т, 2-А, 3=D, 
В1=7 

ОМ 2 GOTO 4280, 4280, 4280, 4220 

INPUT #D1,"SECOND ONE? ",BS 

1$=В$ \GOSUB 64950 \REM CHECK FOR NULL INPUT 
ON Z GOTO 4310, 65010 

GOSUB 4490 \REM CONVERT B$ ТО l=T, 2=А, 3=D, 
B2=Z 

ON Z GOTO 4340, 4340, 4340, 4280 

IF B2=Bl THEN 4470 

INPUT #D1,"THIRD ONE? ",B$ 

І$=В$ \GOSUB 64950 \REM CHECK FOR NULL INPUT 
ON 2 GOTO 4380, 65010 

GOSUB 4490 \REM CONVERT BS TO 1=Т, 2=A, 3=D, 
B3=Z 

ON 2 GOTO 4410, 4410, 4410, 4350 

IF B3=Bl OR B3=B2 THEN 4470 

У=В1 \GOSUB 64360 \REM ADD NUMERIC PARAMETER Bl, 1ST PRINT FIELD 
=B2 \GOSUB 64360 \REM ADD NUMERIC PARAMETER B2, 2ND PRINT FIELD 
V=B3 \GOSUB 64360 \REM ADD NUMERIC PARAMETER B3, 3RD PRINT FIELD 

GOSUB 64150 \REM UPDATE NO. OF COMMAND ENTRIES 

GOTO 290 

PRINT #D1,'INPUT ERROR. 

GOTO 4220 

REM SUBROUTINE TO CONVERT BS TO l=T, 22A, 32D, 4=NONE 


4=NONE 


4=NONE 


4=NONE 


PLEASE START OVER." 
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He's carrying о briefcose with two file folders, a news- 
mogazine, and o sandwich. 

She's carrying the OSBORNE 1° — the portable personal 
business computer. Using the OSBORNE 1, she is going to get 
more work done and better work done- in less time, and with 
less effort. She won't have to eat lunch at her desk. 

Is competition a question of getting ahead, or of 
not being left behind? 

Hardly an academic question in today's business environ- 
ment. The computer is here to stay. And those who are grasping 
the tools of this technology ore moving forward faster. 

The OSBORNE 1 is a powerful computer that can handle 
oll the details of the words, numbers, and information you 
deal with every doy. You free up time to work with the essence 
of your day, not the detail. And you master a powerful new 
personal extension. А tool that will enable you fo do jobs you 
simply could not consider before. 

Consider the built-in advantage you gain over the person who 
is stil shuffling tedium. 

The most intelligent purchase you can make. 
Lots of big and little computers can make а similar promise. 
But none can match this: the OSBORNE 1 delivers fwo 


disk drives, a complete computer with communications capobik- 


ties, а business keyboard, and CRT screen. Pius five productivity 


The guy on the left 
doesnt stand a chance. 


software packages with а retail value of over $1500. Including 
CP/M? word processing, an advanced electronic spreadsheet, 
and BASIC longuages. А1 for a total price of only $1795. AN in а 
portable package that fits under the seat of your airplane. 

To explore thevery competitive copabilifies of tne OSBORNE 1, 
visit your local authorized computer retoiler. A demonstration 
wil show you just how easily you can put the power of the 
OSBORNE 1 into your career. 

And you wil quickly — . — 
see why the OSBORNE 1 
is the $1795 produc- 
tivity investment that is 
changing the 
way people go — 
to work "E 


The $1195 suggesiad reigd price ior ihe Osborne 1 (а regstered trademark of Osborne Computer 
Corporation) inchides the foliowmng software packoges WORDSTAR™ wih MAILMERGE* (а trademark 
ond а regaiered Trademark of MicroPro tendon Corporobon af Son Вагові. Cortormo, USA), 
SUPERCALC" (a trademark of Sorem Corporation); CHASIC^ (с registered Irodamork of Compiler 
Systems); MASC? (a regetered інкінтгик of MicrosetfT?, ond CP/M {п registered trademark of 
бөрісі Rezearctr) 
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4500 2-4 

4510 І5-В5 \GOSUB 64990 \REM CHECK FOR NULL INPUT 
4520 ON Z GOTO 4530, 65050 

4530 IF В$="Т" THEN 7-1 

4540 ТЕ B$="t" THEN 2-1 

4550 IF B$«"A" THEN 2-2 

4560 IF В$="а" THEN 2=2 

4570 IF BS="D" THEN 2-3 

4580 IF В$="а" THEN 2=3 

4590 RETURN 

5000 REM*---------------.---—— 

5010 REM* SUBROUTINE TO SET UP GLOBAL PARAMETERS 
5020 REMX—------------------ 

5040 PS="GLOBAL" 

5050 GOSUB 64260 \REM SAVE BYTE COUNTER & ENTRY ID 
5060 INPUT #D1,"DATE: ",DS 

5070 INPUT #D1,"TIME: ",TS 

5080 У$=0$ \GOSUB 64460 \REM ADD STRING PARAMETER D$, DATE 
5090 V$=T$ \GOSUB 64460 АКЕМ ADD STRING PARAMETER T$, TIME 
5100 V=66 \REM NO. OF LINES PER OUTPUT PAGE 

5110 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5120 Уа2 \REM NO. OF LINES FOR TOP MARGIN 

5130 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5140 У=3 \REM NO. OF LINES FOR BOTTOM MARGIN 

5150 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5160 V=48 \ВЕМ MAX LENGTH OF TITLE 

5170 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5180 У=20 \REM MAX LENGTH OF AUTHOR 

5190 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
5200 V«10 \ВЕМ MAX LENGTH OF DATE 

5210 GOSUB 64360 \REM ADD NUMERIC PARAMETER IN V 
6220 WRITE #D3%L1+L1,P,NOENDMAREK \REM UPDATE BYTE POINTER 
5230 RETURN 

64000 БЕМ?------ e! ——ÀÀ 

64010 REM*e------------------- 

64020 REM* SUPPORTING ROUTINES 

64030 REM*------------2-------- 


64040 REM*e-----—--———————————- 
64050 REM 


64060 КЕМ%-------------------- 

64070 REM* SUBROUTINE TO UPDATE THE NUMBER UF COMMAND ENTRIES IN THE JCL 
64080 REM* FILE AND SET UP THE POINTER TO THE NEXT COMMAND ENTRY 
64090 ВЕМ%-------------------. 

64100 REM 

64110 REM* VARIABLES USED BY ROUTINE - 

64120 REM* М - CURRENT COUNT FOR NUMBER OF COMMAND ENTRIES 

64130 REM* РІ - BYTE POSITION OF POINTER TO NEXT COMMAND ENTRY 
64140 REM* Р - BYTE POSITION OF FIRST BYTE OF NEXT COMMAND ENTRY 
64150 WRITE ZD3ZO,N,NOENDMARK 

64160 WRITE #03%Р1,Р, МОЕМОМАВК 

64170 RETURN 

64180 ҺЕМА-------------------- 

64190 REM* SUBROUTINE TO SAVE CURRENT BYTE POINTER AND PROGRAM NAME TO 


64200 REM* EXECUTE IN CURRENT COMMAND ENTRY IN THE JCL FILE 
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Тһе Spinwriter* 3550 letsthe IBM PC 
get down to business. 

NEC's new Spinwriter letter-quality 
printer is the only one plug-compatible 
with the [BM Personal Computer. So you 
get the business applications you've been 
wishing for. Letter-quality output for 
word and data processing. Multi-language, 
scientific, and technical printing. Simple 
forms handling. Quiet operation. And the 
reliability of the industry's most popular 
printer line. 

NEC designed the new Spinwriter espe- 
cially for the IBM РС. И comes complete 
with documentation and training materials 
to fit your PC user's handbook. Just plug 
the Spinwriter in and your PC instantly 
becomes more versatile and flexible. 


Morethan8 forms handlers and 

50 print thimbles boost PC versatility. 
NEC designed the Spinwriter’s 8 modular 
forms handlers to accommodate a wide 
range of paper and document sizes and 
types. The easily mounted handlers let 


Were Made 


елт 
SER ра 


m ANEI | 


аты 


"ili Р 


s “ 
me 
|! 


МЕС” new еНег-аца у printer 
gets personal with ІВМ. 


your computer print out the forms you 
need for data processing, word processing, 
graphics, accounting or other business 
applications. 

The Spinwriter's 50 print thimbles 
can more than triple your PC's usefulness. 
They come in both constant pitch and 
proportional-spaced fonts, plus in foreign 
language, technical and scientific versions. 
They snap in and out in seconds, and let 
you print up to 203 columns on 16-inch 
paper. They each last for more than 30 
million impressions. 


This printer's special features make 
everything look better on paper. 
The Spinwriter's software-invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printing; justification; centering, under- 
scoring; and sub/super scripting, al] at 
speeds up to 350 words per minute. 


That big extra, Spinwriter reliability. 
The new 3550 is part of NEC's renowned 
Spinwriter family, the world's most popu- 
lar line of letter-quality printers. 


Spinwriters have the industry's best 
mean-time-between-failure rating, in ex- 
cess of 3,000 hours. In terms of average 
personal computer usage, that's more 
than five years. 


ў NEC Information Systems, Inc. 1 
5 Militia Drive, Lexington, МА 02173 
| а | 
Send me morc information on the 
| | 
| Spimvriter 3550. | 
| Name i 
| | 
| Tik | 
i T LLA1Cf[ —.—— -----  -Б.БХҚЫБЬББЫББББББББББББББ.ББББ::2::::2:2::-:52--:“ | 
| Company | 
| | 
Address 
| | 
| Ciy Statc Zip | 
 —— M —  — (o -J 
NEC 
NEC information Systems, Inc. 


Circle 300 on inquiry card. 


for Each Other 
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64210 
64220 
64230 
64240 
64250 
64260 
64270 
64280 
64290 
64300 
64310 
64320 
64330 
64340 
64350 
64360 
64370 
66 380 
64390 
66400 
64410 
64420 
64430 
64440 
645450 
64460 
64470 
64480 
64490 
64500 
64510 
64520 
64530 
64540 
64550 
64560 
64570 
64580 
64590 
64600 
64610 
64620 
64630 
64640 
64650 
64660 
64670 
64680 
64690 
64700 
64 710 
64720 
64730 
64740 
64750 


ВЕМ%-------------------- 
КЕМ 
REM* VARIABLES USED ВУ ROUTINE - 


REM* PS - NAME OF PROGRAM TO EXECUTE (INCLUDES UNIT NUMBER) 
REM* P - BYTE COUNTER FOR JCL FILE 

WRITE #D3%P,P,PS 

P=P+L1+LEN(P$)+L2 

RETURN 

REM Roo oe шы 

REM* SUBROUTINE TO ADD A NUMERIC PARAMETER TO A COMMAND ENTRY 
REME Graeciae сысы аа 

КЕМ 


REM* VARIABLES USED BY ROUTINE - 


REM* ү = NUMERIC VALUE TO ADD 
REM* Р - BYTE COUNTER FOR JCL FILE 
WRITE #D3,V 

P=P+L1 

RETURN 

REM*—-----------~------ 


REM* SUBROUTINE TO ADD A STRING PARAMETER TO A COMMAND ENTRY 
REM нии = 

REM 

REM* VARIABLES USED BY ROUTINE - 

REM* V$ - STRING VALUE TO ADD 

REM* P - BYTE COUNTER FOR JCL FILE 

WRITE %3,У5 

P-PJLEN(VS)4L2 

RETURN 

REM*-—----------------— 

REM* SUBROUTINE TO DISPLAY INITIAL SIGN-ON MESSAGES 

REM Fan 

PRINT #01,"ЗАМРТЕ MAIN" \PRINT #01 

PRINT #01, "ТУРЕ “НЕГР” IN RESPONSE TO ^COMMAND:^ IF YOU " 


» 


PRINT #51, "МЕЕО DETAILED INSTRUCTION." 

PRINT #D1,"TO CANCEL ANY COMMAND JUST TYPE A 'RETURN'", 
PRINT #01," TO ANY INPUT REQUEST." 

PRINT #01 

RETURN 

ҺЕМж-----------“-----“---------.--.---“--“- 

REM* SUBROUTINE TO REMOVE UNIT NO. FROM FILE NAME 
REM*-—-----—-———-----—--—-—-—-- 

REM 

REM* USES FS - FILE NAME WITH UNIT NO. 

REM* RETURNS Р1$ - FILE NAME 

REM* Е25 - UNIT IN THE FORM 7,Х7 

REM* 2 - 1 FOR FILE EXISTS, 2 IF IT DOESN’T 
IF FILE(F$)=-1 THEN 2-2 ELSE Z«l 

Е15-Е9 

Е26ш" Р 1" 


FOR Ізі TO LEN(FS) 

IF FS(I,I)«»"," THEN 64730 
Fl$2FS(1,I-1) \F2S=FS(1I) \EXIT 64740 
NEXT I 

RETURN 


REM*4-—----------------- "i Listing 6 continued on page 364 
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тамақ! in 2 
Milwaukee 0 Т) 


_ Than Just Beer 5: leis? 


SERIES 
COMPUTERS 


ALL STANDARD 


64K Memory 
2-514" Disk Drives (225K Total Storage) 


е Real Time Clock 
Thanks to single board design we can е 2-RS-232 Interfaces 


Our new MC-1000 Computer Sys- ` 


tem is proof that the age of afforda- 
bility in computers has arrived. 


offer not only the lowest priced com- 
puter in its class but also the most 
reliable. For information and or- 
dering call: 


(414) 784-2312 


Parallel Printer Port (Centronics Type) 
Extensive Self Diagnostics (In Rom) 
2 Year Limited Warranty 


OPTIONS 


“ Disk Capacity to 1.8 MBYTE 
е UCSD' Pascal, Basic, Fortran 


TM 0. Of California 


MILWAUKEE COMPUTERS INC. 


16235 W. RYERSON ROAD * NEW BERLIN, WI 53151 « (414) 784-2312 


Circle 288 on inquiry card. 
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Listing 6 continued: 


64760 
64770 
64780 
64790 
64800 
64810 
64820 
64830 
64840 
64850 
64860 
64870 
64880 
64890 
64900 
64910 
64920 
64930 
64940 
64950 
64960 
64970 
64980 
64990 
65000 
65010 
65020 
65030 
65040 
65050 
65060 
65070 
65080 


REM* SUBROUTINE FOR FILE ERROR MESSAGE 
REM*-—---—--—---—--—---—-—-—-—-—-—- 

REM 

REM* USES Ғ95 - FILE NAME 

PRINT #D1,"COULDN’T FIND FILE ",Р9$ 
RETURN 

REM3*—---2-------e—------— 

REM* SUBROUTINE FOR REQUESTING FILE МАМЕ 
REM*—------------------ 

REM 

REM* RETURNS FILE NAME IN Е$ 

INPUT #D1,"FILE NAME: ",Е5 

І5-Е5 | 


GOSUB 64990 \ВЕМ CHECK FOR NULL INPUT 

ON Z GOTO 64910, 65050 

RETURN 

REMTe—-—————-———————————— 

REM* CHECK FOR NULL STRING 

REM —== == иы а= == == == == == mmm 

ВЕМ 

REM* USES IS WHICH CONTAINS THE INPUT STRING TO CHECK 
REM* RETURNS Z = 1 IF THE LEN(I$)>0 

REM* 2 IF THE LEN(I$)=0 

2-1 

ТЕ 1$="" THEN 2-2 

RETURN 

Ot ee ee ere сылды 

REM* BACKUP FILE POINTER TO BEGINNING OF ENTRY 


REM9*-—.------------------ 

READ #D3%P1-1,&Z \REM READ TO POSITION РТК AT PI 
РеРрі \REM BACKUP RUNNING BYTE COUNTER 

NsN-1 \ВЕМ BACKUP ENTRY COUNTER 

GOTO 290 


L. change in bowel or 
bladder habits. 


Ә.А sore that does not 
heal. 


$. Unusual bleeding or 
discharge. 


4. Thickening or lump 


If you won't 
read these 
7signals 


of cancer... 


hoarseness. 


17. Nagging cough or 


8. A fear of cancer that 


can prevent you from 
detecting cancer at an 
early stage. A stage 
when it is highly cur- 
able. Everyone's afraid 
of cancer, but don't let 
it scare you to death. 


in breast or elsewhere. 


8. Indigestion or diffi- 
culty in swallowing. 


6. obvious change in 
wart or mole. 


You probably have 
the 8th. 


‚ American Cancer Society 
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GENERAL 


Editing, printing, form letters, mail-merge, and electronic 
| mail all in one package at one price? 


User's manual | User's manual designed forthe wer? | for the user? 


User-controlled configuration of printers, slote, drives, 
and 40/80 column editing? 

THE MANUAL 

Complete index included? 


Organized as a set of lessons? "s 
Eaesel-bound for ease of use? ЕНЕ 


THE DOCUMENT PRINTER 

Integrates files from DB MASTER's Utility Pack", The 
Data Factory", Visicalc™, Information Master ", and most 
DIF'" files. 


[Accents оу at pring tina? [v[ _ 


Supports all major printers, including Centronics 737 rt | 
v^ 


aml ТЕМ ET- series? 

Has IF and related commands to allow conditional 
printing of information based on the contents of n 
database or on keyboard input? 


Printa page headers of arbitrary complexity? 
Prints page numbers wherever you want them? 1 
Automatically generates alphabetical index for words 

you specify? 


Supports file chaining and file nesting? 


Has multí-level outline indenting? 


Наз left- and right- justified tab stops? 


We'd like your 


@oppic to meet 


The 


Executive Secretary" 


The professional 


word processing system 
for the Apple" computer 


1 


check this chart: 


INTEGRATED CARD FILE FEATURES 


Allows multiple card files per disk? 


Allows user to define size and content of 'carda' 
in each file? 


Generates new subset card files based on search or sort 
criteria for an existing file? 


Incorporates one/multiple line raport printer 
for card files? 


Allows totals and aeubtotale | Allows totals and subtotals during report printing? | raport printing? 


THE DOCUMENT EDITOR 
Keeps up with professional typing spends? 


уе 
User-defined phrase abbreviations? БАШ! 


40 or 80 character edit modes user-selectable? cal 


Supports Smarterm `, Superterm", Videoterm™ and 
Full View 607, 


Cil c Mmm с 10 


Бата Dipporte flle merge and unmorge? 


Global search and replace? ЕЕ 


Block operations: move, transfer, delate? 


a 


Allows embedded commands to control special 
printer functions? 


| F ELECTRONIC MAIL SYSTEM 
ун 
reformatting, centering, and justification? 


Supports Thunderclock" and the CCS clockcard for 
automatic dating? 


Multiple | Multiple document queuing? 000002 | Multiple document queuing? 000002 


Fully automatic with Hayes modem? on 


Published by: 


Available at computer 
stores nationwide. 
$250 suggested retail 


SOF/SYS м.) 


4306 Upton Avenue South 
Minneapolis, Minnesota 55410 
Phone (612) 929-7104 


Now available: The Executive Speller™. Allows on-the-fly corrections and 


specialized dictionaries. 25,000 word capacity. Suggested retail $75.00. 


Listing 7: The subexecutive program (9b 1). This reads the next entry in the job-control file and determines which program to call next. 


10 REM* SUBEXECUTIVE (SAVED IN FILE 2!) 


20 REM* 11/11/80 
25 DIM Р5(80) 


30 01=0 \ВЕМ DEVICE FOR CONSOLE 

40 D3=0 \REM DISK DRIVE FOR SYSTEM 

4] Ll«5 REM NO. OF BYTES FOR NUMERIC VALUES 
42 1,2-2 \ВЕМ NO. OF OVERHEAD BYTES FOR А STRING < 256 CHAR 
43 55-"%!" \REM PREFIX FOR SYSTEM FILE NAMES 


50 FOR 1=1 TO 3 
60 Ц5«СНЕ9(14-48) 


70 IF FILE(S$+"JCL,"+U$)=3 THEN EXIT 100 


80 NEXT I 


90 PRINT #01, "СООЪОМ"Т FIND JOB CONTROL FILE." \END 


100 OPEN #D3,S$+"JCL,"+U$ 
READ #D3,N,NO,N1 


IF NO=N THEN END 


FOR I#0 TO NO 
READ #03%Р,Р1 
P=P} 

NEXT I 

READ #D3,X$,PS 


CHAIN X$ 


Text continued fram page 348: 


Р$=5$ + (ргоргат name) + 
А$+”","+0$ 

GOSUB 64260 

V$= (program description) 

GOSUB 64460 


GOSUB 64360 
GOTO 290 (end of command 


processing) 


5000-5230 Setting Up Global 
Parameters. These lines repeatedly 
call utility routines to put parameters 
common to all programs into the job- 
control file. Since the code does not 
evaluate the date and time variables, 
D$ and Т%, the user can input date 
and time in any form so long as the 
entries are ten characters or fewer in 


length. 


The Subexecutive 

Listing 7 is the subexecutive (%!) 
program. Since the subexecutive's 
only functions are to read the next en- 
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PzN] \REM NO. OF BYTES FOR N+NO 


WRITE $D3ZL1,NO*1,NOENDMARK 
PRINT £D1,"...EXECUTING...",P$ 


try in the job-control file and transfer 
control to the program indicated by 
that file, the subexecutive is indepen- 
dent of application. Here are com- 
ments, by line number, on the sub- 
executive. 

50-80 Drive Determination. The sub- 
executive searches for the disk drive 
that contains the job-control file. 
100-110 Read Initial Job-Control 
Parameters. These lines read the 
number of entries in the file (N), the 
last entry processed (М0), and the 
pointer giving the byte position (N1). 
130-180 Read Name of Program for 
CHAINing. The first parameter of 
each entry is the pointer to the next 
entry, except in the case of the last en- 
try, whose first parameter is set to 0, 
This program segment exploits North 
Star BASIC's direct addressing of disk 
files for positioning and reading 
parameters at the correct byte, This 
segment also reads the name of the 
program, X$, and the descriptive 
phrase about the program, P$. 

190 Update the Entry Counter. This 
updates the entry counter (the second 
parameter in the file) by 1, so that it 


points to the next entry to be pro- 
cessed. 

195-200 Transfer Control to Next 
Program. These lines display on the 
console a message that tells which 
program is running and then CHAIN 
the next program. 


The Update/Sort Program 

Listing 8 is the update/sort 
(%!ISORT) program. I will describe 
only those features of this program 
that relate to its overall structure and 
its use of the executive. 
30-90 Overall Program Flow. These 
lines all call subroutines. The simplest 
way to develop a program for execu- 
tion in this system is to call a series of 
subroutines, each of which performs 
a major function. This allows isola- 
tion of the part of the program at 
lines 1000, 2000, and 7000 that inter- 
faces with the executive and the job- 
control file, The other subroutines at 
lines 3000, 4000, 5000, and 6000 ac- 
tually do the updating and sorting. 
1000-1270 Read in Global Data. This 
section of code dimensions arrays, in- 
itializes variables, and reads in the 

Text continued on page 378 


McGraw Hill Books tore 


The A NEW 
James Martin MI TITLES! 
Files 


Published by Prentice-Hall 


1. The Telematic Society 
350 pp. $12.95 


2. Design and Strategy for 


Distr rai Data Processing | 
624 pp. 


3. TT 
and Distributed Processing | 
562 рр. $34.00 


4. An End-User's e >= | 
to Data-Base 
144 pp $21.95 


5. Application ae 
Иһош Programmers 
350 pp. $32.50 


Into The Future 


With the World's Foremost Authority on Computer Technology 


6. Design of саги Computer Systems = 


1. Computer zT e gerat. 2nd Ed. 17. Security, Accuracy and Privacy n Computer 
@ Systems 626pp. $34 


pis ap E "95 ae 
18. Introduction to Teleprocessng 266 рр. 52295 = 
9. Communications Satellite Systems 398 pp. $39.50(C____ (er i 


10. Principles of Data-Base Management 
352 pp. $23.95 


11.Teleprocessing Network Organization 290 pp. $17.95 


McGraw-Hill Bookstore BY5 е! hy 
1221 Ave. ofthe Americas d 
Hi 


New York, New York 10020 
Please send me — copies of book no. 


copies of book па, 
copies of book no. 
12. The Computerized Society 560 рр. $18.95 (Cm copies of book no. 
—— - Check or credit card: АтегЕхр. ГІ MasterCard O Visa O 
13. Future Developments in Telecommunications, ТІ Acct No Expires 
nd Ed. 668 pp. 537.00 — ee 


Name M 


14. Telecommunicatians and the Compuler 670 pp. $37.50 сл i 2. 
Cty Sate Zi . 
15. Design of Man-Computer Dialogues 559 рр. $32.00 № Add toca! sales tax plus $2.50 postage and handling for the first 


16. Programming Real-Time Computer Systems 386 pp. $19.95 С book. $1.00 for each additional book. 


| 

| 

| 

| 
a E аны бе 
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Listing 8: The update/sort program {%!SORT). Lines 30 through 90 control the flow of the program by calling seven 


subroutines—one for each major program function. 


10 
20 
30 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
3000 


368 Мау 1982 © BYTE Publications Inc 


REM* SAMPLE SORT PROGRAM (SAVED IN FILE ^Z!SORT^) 

REM* 12/16/80 WRITTEN BY GENE F. WALTERS 

GOSUB 1000 XREM READ IN GLOBAL DATA 

GOSUB 2000 \REM READ IN SORT COMMAND DATA 

GOSUB 3000 \ВЕМ READ IN MASTER FILE 

GOSUB 4000 XREM READ UPDATE FILE AND MERGE WITH MASTER DATA 
GOSUB 5000 XREM SORT MERGED DATA 

GOSUB 6000 \ВЕМ WRITE OUT NEW MASTER FILE 

GOSUB 7000 XREM RETURN TO SUBEXECUTIVE 


ЕМ сылы cuiu ВЕН 


REM* SUBROUTINE TO READ IN GLOBAL DATA 

REM*— ———————-—-——— m 

DIM P$(80) 

01=0 \REM DEVICE FOR CONSOLE 

D2=1 \REM DEVICE FOR PRINTER 

D3=0 \REM DISK FILE FOR THE SYSTEM 

D4áz] \REM MASTER FILE 

D5=2 \REM UPDATE FILE 

U=3 \REM NO. OF DRIVES IN SYSTEM 

S$z"Z2!" \REM PREFIX FOR SYSTEM FILE NAMES 

FOR I-1 TO U 

US#CHRS (1+48) 

ТЕ FILE(S$+"JCL,"+U$)=3 THEN EXIT 1160 

NEXT I 

PRINT #D1,"COULDN’T FIND JOB CONTROL FILE." \END 

OPEN #D3,SS+"JCL,"+U$ 

READ #D3,N,NO,N1 \REM-# CMD ENTRIES, CURRENT CMD, PTR TO 1ST ENTRY 
READ #D3,P$ \REM PASS OVER FIRST STRING 

READ #03,0$,Т$ \REM READ IN DATE AND TIME 

READ #D3,P5,P6,P7 \REM LINES/PAGE, TOP MARGIN, BOTTOM MARGIN 
READ #D3,K1,K2,K3 \ВЕМ MAX LENGTH FOR TITLE, AUTHOR, DATE 
К9=К1+К2+КЗ 

DIM £$(125*K9),X$(K9+3) ,A(132) ,ELS(K1) , E25 (K2) , E3S(K3) 
DIM Q$(K9),Q08 (K9) ,BS(K9),BOS (K9) 

Р-0 АКЕМ PAGE COUNTER 

L=0 \REM LINE COUNTER 

RETURN 


REM* SUBROUTINE TO READ IN SORT COMMAND DATA 
ВЕМ*—------------------ 

Р2-М1 

FOR Ісі TO NO 

Pl=P2 

READ #D3%P1,P2 

NEXT I 

READ #D3,P$,P$ \REM PASS OVER FIRST TWO STRINGS 
READ #D3,F1$,U1$ \REM FILE NAME & UNIT FOR MASTER 
READ #D3,F2$,U2$ \REM FILE NAME & UNIT FOR UPDATES 
READ #D3,M \REM FIELD TO SORT ON 

CLOSE #03 

RETURN 


ВЕМЖ* == am тту тт, өтт. (ЕТУ ШЕ) Р, ТШЕ ИРЕ Өте та ШЕ LE 


Listing 8 continued on page 370 


“ 
Circle 413 on inquiry card, exp 


The Logo Language is Here 


tor the Apple П 


У А 


TO SQUIRRL :ANGLE :DISTRNCE 

IF :DISTRHCE > 200 THEN STOP 
FORWARD :DISTANCE 
RIGHT :ANGLE ‘ 
SQUIRRL :RNGLE :DISTANCE + 3 
END . . е 


Terrapin, the Turtle Company, brings you the 
Terrapin Logo Language for the Apple П with 
Turtle graphics, now ready for immediate 
delivery. 

The Terrapin Logo language is a sophisticated 
and powerful language that is easy for anyone 
to use. Although originally intended for 
children, the Logo language is one that the 
* most advanced programmers will enjoy using 
too. It includes many features common to 
artificial intelligence research languages 
permitting programs of great power to be 
written quickly and easily. Writing comparable 
programs in other languages is usually much 
more difficult and time consuming. 

The Turtle graphics is fun and easy. With 
simple commands such as FORWARD, RIGHT, 
and PENUP you can draw in six hi-res colors. In 
just a few short sessions you can learn to create 
figures more complex than the one above 
whether you know how to program or not. 

But the Terrapin Logo language is more than 
just a graphics language. It supports: 

" list structure, allowing easy manipulation of 
words (strings) and lists 

‚* user defined procedures which can be used 
exactly as if they were part of the language. 

* fully integrated screen editor for procedures 
and text 

* floating point and integer arithmetic 

* а total of 120 primitives (commands) including 

30 graphics commands 
* recursion . 

" assembly-language interface capability 


SQUIRRL 123 1 


The Terrapin Logo language was developed 
by the Artificial Intelligence lab at the 
Massachusetts Institute of Technology. 
Terrapin is now authorized by MIT to dis- 
tribute the results of its 12 years of research to 
you. To provide quality support for the 
language, Terrapin has assembled a team 


. that includes two of the three authors who 


developed the Logo language for the Apple I 
at MIT, as well as Dr. Feurzeig, the originator 
of the Logo language. 

Every copy of the Terrapin Logo language 
comes with complete documentation. To run 
the language, a 48K Apple II with a 16K RAM 
card or a language card, and one disk drive 
is required. 

Terrapin also offers the robot Turtle, and the 
following books: Turtle Geometry, Special 
Technology for Special Children, Mindstorms, . 
Katie & the Computer, and Apple Logo from 
Byte Books. 


Suggested retail price: $149.95 
To order or for more information, call or write: 


Ea Terrapin. Inc. 
678 Massachusetts Ауепие 
Cambridge, MA 02139 
(617) 492-8816 


“ 


"Logo" trademark under license from Вой, Вогспек & Nowman, Inc. 
1 


Listing 8 continued: 


3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
4000 
4005 
4010 
4015 
4020 
4025 


REM* SUBROUTINE TO READ MASTER FILE 
ВЕМА-------------------- 

Е=0 \REM NO. OF ENTRIES 

Ебш!"!! \REM STRING ARRAY FOR ENTRIES 
IF FILE(F1S+U1$)<>3 THEN RETURN 
OPEN #04,Е18+01$ 

IF TYP(D4á)«0 THEN 3120 

READ %04,Е18,Е25,Е35 
ESsES-EL1$-E2$--E3$ 

Е=Е+1 

GOTO 3070 

CLOSE #04 

RETURN 


REM* SUBROUTINE TO READ UPDATE FILE 


IF F2$="" THEN RETURN 

OPEN %0)5%2,Е25-М/25 

READ £D5,&A(1) \REM READ # OF BYTES IN LINE 

IF А(1)=1 THEN 4355 АКЕМ END OF BASIC TYPE 2 FILE 
FOR I=2 ТО A(1) \ВЕМ READ IN BASIC LINE 

READ #05, &А(Т) 

МЕХТ І 

Х$="" \ВЕМ INITIALIZE STRING FORM ОЕ BASIC LINE 
S=O \ВЕМ SET S TO INDICATE ADD ENTRY OPERATION 
РОК Іш4 TO A(1)-1 

IF A(I)234 THEN EXIT 4085 \REM SEARCH FOR QUOTE 
IF A(1)2229 THEN S21 (REM SET 5 TO INDICATE DELETE ENTRY 
NEXT I 

GOTO 4340 

Ј1=1+1 


FOR Т=^(1)-1 TO Jl STEP -1 MF А(Т)=34 THEN EXIT 4100 \NEXT I 


GOTO 4340 

Ј2=1-1 

FOR I=Jl ТО 12 \ВЕМ CONVERT LINE TO A STRING 
Х5-Х5-СНЕ9(А(Т)) 

NEXT I 

С=0 

FOR Іші TO LEN(X$) \REM CHECK FOR PROPER NO. OF 757 
ТЕ Х$(Т,Т)="\" THEN С=С+1 

МЕХТ І 

ТЕ С<2 THEN 4340 \ВЕМ LINE IN ERROR 

IF C=2 THEN 4160 

IF C»3 THEN 4340 

ТЕ XS(LEN(X$))}<>"\" THEN 4340 

El1$z!" 

FOR I=] TO LEN(X$) 

IF Х$(Т,Г)="\" THEN EXIT 4185 
Е15-Е15%Х65(1,1) 

NEXT I 


IF El$2"" THEN С0зі ELSE СОзО \REM CO = NO. OF BLANK FIELDS 


FOR K=] TO КІ-,ЕМ(Е15) 
ELS#E1$+" iF 
NEXT K 
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Listing 8 continued on page 372 


Project Recording Separate Project Calendars 


Projects arerecorded on individual cards. New Each step is scheduled on a separate linear calendar space for 
projects can be added and completed projects removed each project. You simply place a mark or notation whenever 
easily and quickly. something is to occur. 


Fast Review 


А quick daily scanning tells you instantly which 
projects need attention that day, or during the 
days ahead. П keeps you on top of all the details 
about what should be going on. At the same 
time, it gives you the "big picture" of all your 
projects and how they inter-retate. 


Completely Flexibie 

Comes with four pads of 31 day 
MONTHLY calendars. Additionally, 52 
week YEARLY, 7 day WEEKLY and 24 
hour DAILY calendars are also available. 


germ 


-- 
aem 


Rugged Construction 


Made of handsome, Bavarian tan Initially accommodates 40 projects. Addi- 
leather like material that will stand up tional panels сап be added to expand to 
to years of heavy use. 100 projects. 


New Scheduling Tool! 


Atlast, a unique and completely portable scheduling system 
that's quaranteed to improve management productivity. 


Expandable 


Its called the ScheduleMate" scheduling system, Satisfaction Guaranteed National 
and it can literally do away with scheduling conflicts, Weknow you'll be pleased with Introductory Price 
missed deadlines, last minute rushes and the resulting the way the ScheduleMate™ $ 95 
costly overtime. How? By providing a compact and system improves productivity. 59 
completely portable "scheduling center" for all your However, if you are not, for any Add S3 shipping and 
project activities. reason, you may return it within handling Ohio residents 

The ScheduleMate™ utilizes a separate project card 30 days for acomplete and cour- "epe 
and a separate scheduling calendar for each project, вание. 
which means you сап schedule each опе individually. We honor Arnerican Express, MasterCard. Diners Club and Visa. 
Then there's no more relying on memory, or trying to 
jam everything onto a single appointments calendar. To order phone 
And unlike bulky wall mounted units, the ScheduleMate 
is completely portable, so you can take it wherever you 800-848-261 8 
need it. IN OHIO CALL: 800-282-2630 

As a result, you have complete control over all your or mail check to: 
projects, including all the details of who is supposed to Executive ScanCard'" Systems Dept. 307 
do what... and when. Then, in a matter of seconds, you 6480 Busch Bivd. Suite 200 
can see what's due today... or... tomorrow ... or even Columbus, Ohio 43229 
next week. As a result, you eliminate the disappoint- Circle 187 on inquiry card. 
ments and chaos that come from a lack of good sched- Orders outside the U.S. ara assessed a mimmum Air Parce Post char 
uling and follow up. Instead, you are always prepared, iie: ades Map із ыы. 


and all of your projects run smoothly on schedule. PATENTS PENDING © COPYRIGHT 1982 EXECUTIVE SCANCARD SYSTEMS 


Listing 8 continued: 


4205 
4210 
4215 
4220 
4225 
4230 
4235 
4240 
4245 
4250 
4255 
4260 
4265 
4270 
4275 
4280 
4285 
4290 
4295 
4300 
4305 
4310 
4315 
4320 
4325 


4330 
4335 
4340 
4345 
4350 
4355 
4360 
4365 
4370 
4375 
4380 
4385 
4390 
4395 
4400 
4405 
4410 


E252" 

FOR J-I*1 TO LEN(XS) 

IF Х$(1,Т)="\" THEN EXIT 4230 

E255E2$--X5 (J, J) 

NEXT J 

IF E2$-'"" THEN CO-CO-1 \ВЕМ INCREMENT BLANK FIELD COUNTER 
FOR К=1 TO K2-LEN(E25) 

Е25-Е25-! " 

NEXT К 

E3$="" 

FOR I=J+l TO LEN(X$) 

IF XS(I,I)s"A" THEN EXIT 4275 

ЕЗ$=Е3$+Х$ (Т,Т) 

МЕХТ Т 

IF E3$="" THEN С0=С0+1 \REM INCREMENT BLANK FIELD COUNTER 
FOR Kel TO K3-LEN(E3$) 

ЕЗ5шЕЗ5--! 17 

МЕХТ К 

ТР 5-0 ТНЕМ 4310 

GOSUB 4365 \ВЕМ DELETE ENTRY 

GOTO 4025 

IF С0<>3 THEN 4325 \ВЕМ CHECK FOR ALL FIELDS BLANK 
GOSUB 4465 \ВЕМ ERROR IN ENTRY 

GOTO 4025 

Еб-Е5--Е15--Е25--ЕЗ9 

Е=Е+] 

GOTO 4025 

GOSUB 8000 \ВЕМ CHECK FOR PAGE HEADING 


PRINT #D2,"COULDN’T PROCESS LINE", 261,A(2)+A(3)*256," IN UPDATE FILE." 


GOTO 4025 

CLOSE #05 

RETURN 

REM* ROUTINE TO DELETE АМ ENTRY 

Х$="" \ЕОВ Т=1 TO K9 \XS=XS+" " \NEXT I 

S120 \REM INDICATOR FOR ENTRY FOUND 

REM DETERMINE WHICH FIELDS ARE BLANK 

IF El$=X$(1,Kl1) THEN 11=0 ELSE 11=1 

ТЕ E2$=X$(1,K2) THEN 12=0 ELSE 12-1 

IF E3S-XS$(1,K3) THEN 13-0 ELSE I3-1 

FOR I-1 TO E 

IF Il THEN IF Е15<>Е5(К9%1-К9-1,К9%1-К2-К3) THEN 4425 
ТЕ I2 THEN IF Е25<>Е5(К9%1-К2-К3--1,К9%1-К3) THEN 4425 
IF ІЗ THEN IF E3S=E$(K9*I-K3+1,K9*1) THEN EXIT 4490 
IF NOT I3 THEN EXIT 4490 

NEXT I 

REM ENTRY NOT FOUND 

ТЕ $1=] THEN RETURN REM ENTRY HAS BEEN FOUND ~ NO MSG 
GOSUB 8000 \ВЕМ CHECK FOR PAGE HEADING 


PRINT #D2,"COULDN’T FIND ENTRY TO DELETE THAT IS ON LINE ", 


PRINT #02,А(2)+А(3)*256,"." 

RETURN 

REM INVALID DELETE REQUEST 

GOSUB 8000 \REM CHECK FOR PAGE HEADING 
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Listing 8 continued on page 374 


f 


Shugart, Qume, Tandon, MPI, Siemens, Remex, 
Altos, Apple, Epson, NEC, Tally and more. 


Apple ІІ Add-on Disk Drive (Runs 3.2 or 3.3 DOS) 


for only $339.00 || 


DISK DRIVES - COMPUTERS 
Shugart Altos 
SA 400 $230 8000-10 Call 
SA 450 $285 8000-12 for 
SA 800/801 $385 8000-14 price 
SA 850/851 $535 
Qume 
DT-8 $479 
DT-5 $285 PRINTERS 
Tandon Epson 
ТІМ100-1 %225 МХ-80 %469 
TM100-2 $285 MX 80 FT $569 
TM100-3 $285 MX 100 $769 
TM100-4 $399 
Тм848-1 $449 Tally 
TM848-2 $549 MT1602 $1399 
МТ1605 %1399 
МРІ MT1802 $1699 
92-M $389 MT1805 $1699 
Siemens NEC - Spinwriter 
FDD 200-8 $525 Model 7710 $2339 
FDD 100-8 $370 Model 7720 $2690 
Model 7730 $2340 
Tandon Winchester Model 7715 $2599 
TM 602-5MB $1040 Model 7725 $3100 
TM 603-10MB $1199 PC 8023 $ 625 
Corvus Data Products 
5MB $2999 D50 $1499 
10MB Call 
20MB for Prices are subject to change without notice. 
Mirror Backup price 


Contact: H DS, INC. 


PERSONAL COMPUTERS 
2630 Walnut Avenue, Suite H, Tustin, CA 92680 


(714) 730-7207 


"INCLUDES CABLE AND CABINET 
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Listing 8 continued: 


4470 
4475 
4480 
4485 
4490 
4495 
4500 
4505 
4510 
4515 
4520 
3000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
6000 
6010 
6020 
6030 
6040 
6050 
6060 
6070 


PRINT #D2,"AT LEAST ONE FIELD MUST BE NON-BLANK ON LINE ", 


PRINT /D2,A(2)-*A(3)*256, 

RETURN 

REM FOUND ENTRY TO DELETE 

FOR JeI TO Е-1 

ES (K9*J-K9--1, K9*J) SES (K9*J--] , KO* J--K9) 
NEXT J 

ESVES(1,LEN(ES$)-K9) \REM TRUNCATE STRING BY ONE ENTRY 
E-E-] \REM DECREMENT ENTRY COUNTER 

61-і \REM SET INDICATOR TO ENTRY FOUND 
GOTO 4400 \REM LOOK FOR ANOTHER TO DELETE 
ВЕМ%----е«е----етсесет-еше-і 

REM* SUBROUTINE TO SORT THE MERGED DATA 
КЕМ%-------------------- 

DEF FNF$(X) 

ON M GOTO 5050, 5060, 5070 

RETURN ES(K9*X-K94-1, K9*X-K2-X3) 

RETURN E$ (K9*X-K2=K3+1 , K9*X-K3) 

RETURN ES (К9*Х-К3+1, K9*X) 

FNEND 

DEF ЕМР(Х)-(Х-((Х/2-ІМТ(Х/2))%2))/2 

DEF FNB(X) 

К=0 

IF FNFS$(X+X)<FNFS (X+X+1) THEN K=l 
RETURN X+X+(K AND (X+X<T)) 

FNEND 

FOR T«2 TO E 

QS=FNFS(T) 1005-Е5(К9%7-К9-1,К9%Т) \Т=Т 
IF Іші THEN 5220 

J=FNP (I) 

IF QS<=FNF$(J) THEN 5220 

E$ (K9*1-K9--1, ККТ) =Е5$ (KO* J-K9--1, K9* T) (Іш) 
GOTO 5170 

ES (KO *I-K9--1, K9*T) »QO$ 

NEXT T 

Т=Е 

BS=FNFS(T) VBOSmES(KOXT-K9-- 1, KO*T) 
Е5(К9%Т-К9--1,К9%Т)аЕ5(1,К9) \T=T-1 \I=1 
IF I+I>T THEN 5320 

J=FNB (I) 

ТР FNFS(J)«-BS THEN 5320 
Е5(К9%1-К9--1,К9%І)-Е5(К9%7-К9-1,К9%7) \І=Ј 
GOTO 5270 

ES (K9*I-K9+1,K9*1)=B05S 

IF T>=2 THEN 5250 

RETURN 

REM*—----—-—----------—---— 

REM* SUBROUTINE TO WRITE OUT NEW MASTER 
КЕМ 

F$=F1$+U1$ \1,9=ТМТ ( (ТЕМ (E$)4+3*L2*E+255) /256) 
IF FILE(F$)=-1 THEN 6060 

DESTROY FS 

CREATE Ғ5,1,9 

OPEN #04,Е$ 
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False 


...аПа, you may have to 
get in line to get the best price. 


What a mess. If you saw our ad fast 
month, and a tot of people did, you prob- 
ably know we are selling the best price/ 
performance daisy wheel printer on the 
market at the unbelievable price of $1295. 
Now we are being told we are embarass- 
ing C. (toh Electronics and using false 
advertising. Weil, you decide. 

Since we believe in free enterprise 
and competition, we recognized this 
printer would be a big success. The Ғ-10 
printer is everything a great printer should 
be. it's not a toy, but a full function 40 
CPS printer designed to go after the Diab- 
io 630 and it's competitors from Qume 
and NEC. Constructed on a cast alumi- 
num base with durable metal parts, the 
quality is secondto none. 

To offerthe $1295 price we arranged 
to buy the unit from a source that has the 
best price С. Itoh offers to a volume pur- 
chaser. 

We scheduled the printers ship- 
ments, placed our advertising, and got 
ready. We knew the market was waiting 
for this kind of quality at the right price. 

What we weren't ready for was the 
reaction of C. Itch Electronics and their 
distributor Leading Edge Products. To 
say the teast it wasn't pleasant. 

Before the first ad hit the street 
some people received pre-publication 
copies. The phone started ringing off the 
hook. The callers are asking a lot of 
questions about who we are and do we 
have printers. Kind of like the questions 
a competitor might ask to see if you are 
for real. We are. 


THE PRESIDENT CALLS 


Then the president of C. Itoh Elec- 
tronics calls and wants to know where 
we got the printers (гот and # we have 
them in stock. А very nice man, but a 
funny question. We decline to answer. 

Ita not over yet. The national sales 
manager calls next, and boy is he mad. 
Seems that he doesn't like us calling the 
F-10 a C. Ной printer since we don't buy 
them directly from them. A rose by any 
other name. He tells us that aur offer of a 
factory warranty is misleading, and they 
are getting a lot of calls. Since our sup- 
plier has warranty service from C. itoh it 


Circle 437 on Inquiry card. 


C. ITOH F-10 
PRINTMASTER 


Advertising? 


seemed like a good idea to pass it on to 
you. Maybe not. We tell him we will clarify 
this in furture advertising. He seems 
satisfied. 

About this time we start our whole- 
sate program to dealers and resellers. To 
say the least they were as excited as we 
were about the printer. Orders started 
rolling in, and we started shipping the 
printers. Sounds like everyone is happy 
so far. You are getting a great price, tha 
dealers get a wholesale price, and C. itoh 
is getting their asking price. 

About this time two guys from Lead- 
ing Edge Products come walking in the 
door to check us out, we're flattered, 
they leave. We can't say they are thrilled 
about our price, but thats what competi- 
tion is all about. They sell parallei units 
to the dealers at $1250, and recommend 
a list price of $1995. Have you seen their 
ad about saving $800? 


ТНЕ STING 


Our customers start telling us that 
they've been told by Leading Edge Pro- 
ducts that мета not for real. We call pos- 
ing as a end user and they tell us the 
same thing. Dirty pool. 

Oh well, the phone is ringing off the 
hook, we are going crazy because unlike 
many distributors we take each unit out 
of the box and test it. This takes time 
and the buyers seem to be in a hurry. We 
start to think about our next shipment, 
and hiring another technician. 

Now the rub. Our source for these 
units is being hassled. Three heavy- 
weights from C. Itoh te'l them that they 
don't like the way we are selling the units, 
and that this might jecpardize their ship- 
ments in the future, and in fact the units 
confirmed for delivery the next two 
monihs are now “not confirmed.” 


APRICE PROBLEM 


Our source 15 toid the low price 13 
giving the unit a cheap image and they 
don't like it. Their marketing plans are 
being spoiled by these low prices, and 
they are going to stop it. We think you 
can tell the difference between "cheap 
quality" and "cheap prices." 

You may be getting the feeling that 


C. ITOH F-10 PRINTMASTER 
40 CPS DAISY WHEEL 
PRINTER 


we are a bunch of nuts for selling this 
printer at such a low price. Not so, we 
make a nice profit and we intend to sell a 
lot of printers. 

We also sell lots of accessories to 
go with the printers at great prices. An- 
other profit center — and one stop 
shopping for cur customers. 

What C. Itoh із really unhappy about 
is that they are being flooded with calls 
about us wanting to know what the catch 
is. What you should really call about is to 
tell them you want them to get off our 
Case So you can get this great printerat а 
great price. 


LET THEM KNOW 


Better yet send the president a note 
telling him that free enterprise and com- 
petition is what America is all about. 


The man to tell is: 


Mark Takeuchi - President 
C. itoh Electronics 

5301 Beethoven Street 
Los Angeles, CA 90066 


К you will send us a copy of your let- 
ter with your order we will throw in a box 
of ribbons and a couple of print wheels 
of your choice as a gesture of our appre- 
ciation for your support. 

Just circle the reader service card 
and we will send you a full set of specifi- 
cations, and our warranty policy (we do 
our own service). Doesn't exactly like 
sound like your typicat mail order dis- 
tributor does it. And if you ask we will 
even tell уси the names of some happy 
users. Happy because of our service, the 
great product, the low price, and our 
money back guarantee if not satisfied in 
30 days. 


rite 
wr fer, inc. 


1703 STEWART STREET 
SANTA MONICA, CA 90404 
TELEPHONE (213) 829.6871 
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Listing 8 continued: 


FOR I-1 TO E 

WRITE #D4,E$ (K9O*I-K9+1 , K9*I-K2-K3) 
WRITE #04,Е$ (K9*I~K2-K3+1 ,K9*I-K3) 
WRITE #D4,E$ (K9*I-K3+1,K9*1) 

NEXT I 

CLOSE #D4 

RETURN 

ВЕМК=—---=------------ === 

REM* RETURN ТО SUBEXECUTIVE 

РЕМ я = авнаа mme 

ТЕ Р=0 ТНЕМ 7070 

FOR І=Р5-1-2 ТО P5 АКЕМ EJECT ТО А МЕЧ PAGE 
РЕТМТ #02 

МЕХТ 1 

CHAIN 89+", "+09 

ЕКЕМ ==== ш = оа ее чы ше ия о аванса 

REM* SUBROUTINE FOR PAGE HEADING 
REM*-—---22---—-—---------- 

IF L=0 THEN 8060 

L=L-1 

RETURN 

IF P=0 THEN 8100 

FOR Isl TO P7 \REM BOTTOM MARGIN 
PRINT #02 

NEXT I 

PzP-l 

FOR I=] TO Рб \REM TOP MARGIN 
PRINT #D2 

NEXT I 

PRINT #02, "ERRORS", TAB (40=INT( (LEN (D$)+LEN (T$)+2)/2)), 
PRINT #02,0$," ",T$,TAB(73) , PAGE", АЗТ,Р 
PRINT #D2 

Le P5=P6=P7=3 

RETURN 


LET ME TAKE A 
LOOK АТ ІТ. 


I TOOK OUT ALL 
YOUR REMS. 


WOW! ТТУ = THE 
SIZE AND TWICE 
AS FAST. WHAT 
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% % Call toll-free for great savings on Omni's 
et Qua If у complete line of 54" premium disks. Each is 
certified error-free at a minimum of twice 
M the error threshold of your system. Each is 
Or as " с as rated for more than 12 million passes without 
e eee. ha 
disk-related errors or significant wear. 
And each is precision fabricated to exceed 


even if all you all ANSI specifications with such standard 


features as reinforced hub rings and Tyvec 
м sleeves. Get same day shipment and ап 

Want 1 a 

10 pack. 


unconditional, no hassle money-back guarantee. 


ARCHIVE 


i Alvarads Ave Worcester, MAI Alvarado Ave. Worcester, МА 01604 
(800) 343-0314; In Mass: 
(617) 756-2960 


Call toll free 
(800) 343-0314 
In Mass: (617) 756- 2960 


Call if you're not sure which disk is compatible with your 
system. Call for prices on 96 tpi and special formats. We offer an 
unconditional money-back warranty. We're here to help. 


Be sure to indicate system name and model ? at right. 


[ ]Check [ Master Card 


10 Packs 5'4" Disks ioni" раа сор жы; 
Single side/single density $19.90 $ Card # Exp. 
Single side/double density $23.90 $ 
__ . Doubleside/doubledensty $39.90 $ System and model / 
es Flip/Floppy reversible | $39.90 $ Mice 
Double side/double density 
—— Mt йі, Adis 
Shipping and handling $ 1.50 
5% sales tax (Mass. only) 5 | 
Тоа! $ Tel 
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Listing 9: The list program (%!LIST). The subroutines at lines 1000, 2000, and 5000 isolate interaction with the subexecutive program 


and the job-control file. 


10 REM* SAMPLE LIST PROGRAM (SAVED ІМ FILE 'ZILIST") 
20 REM* 11/18/80 WRITTEN BY GENE F. WALTERS 

30 GOSUB 1000 \ВЕМ READ IN GLOBAL DATA 

40 GOSUB 2000 \ВЕМ READ IN LIST COMMAND DATA & INITIALIZATION 
50 GOSUB 3000 \ВЕМ READ AN ENTRY FOR PRINTING 
60 IF 2 THEN 90 \ВЕМ TEST FOR END OF FILE 

70 GOSUB 4000 \REM PRINT ENTRY 


80 GOTO 50 


90 GOSUB 5000 \REM PROGRAM WRAPUP & RETURN TO SUBEXECUTIVE 
1000 REM*—------------------ 
1010 REM* SUBROUTINE TO READ IN GLOBAL DATA 
1020 REM*-—---------------- as 


1030 DIM P$(80),L(3) 


1040 01=0 \REM DEVICE FOR CONSOLE 
1050 D2=1 \REM DEVICE FOR PRINTER 
1060 D3=0 \REM DISK FILE FOR THE SYSTEM 


1070 раж] \REM MASTER FILE 


1080 U=3 \REM NO. OF DRIVES IN SYSTEM 
1090 S$="%!" \REM PREFIX FOR SYSTEM FILE NAMES 


1100 FOR І-і TO U 
1110 USsCHRS (1+48) 


1120 IF FILE(S$+"JCL,"+U$)=3 THEN 1150 


1130 NEXT I 
Text continued from page 366: 


global data stored at the beginning of 
the job-control File. 

2000-2130 Read in Parameters for 
Program Execution. Using the 
current-entry pointer near the begin- 
ning of the job-control file, lines 2040 
through 2070 position to the entry 
containing the parameters for the up- 
date/sort program's execution, Lines 


BUTE Back Issues For Sale 


2090 through 2110 then read in those 
parameters. 

7000-7070 Return to Subexecutive. 
This section of code first positions the 
paper when an error listing is pro- 
duced. The code uses the current line 
number, L, and the number of lines 
per page, P5, to calculate the number 
of blank lines to print in order to eject 
the listing to a new page. As a result, 


The following issues are available: 


Listing 9 continued on page 380 


the printer should start at the top of a 
new page after each program's execu- 
tion. Line 7070 CHAINs to the sub- 
executive. 


The List Program 
Listing 9 is the list program 
(961LIST). Again, I will describe only 
those features of the list program that 
Text continued on page 382 


$2.00 en. 
July 76 
Apr. 77 
May ?7 
June 77 
July 77 
Aug. 77 


$2.75 ев. 


Sept. 77 
Моу. 77 
Dec. 77 
Feb. 78 
Маг. 78 
Арт, 78 


$2.75 en. 


May 78 
June 78 
July 78 
Aug. 78 
Sept. 78 
Oct. 78 
Dec. 78 
Jan. 79 
Мау 79 
June 79 
July 79 
Aug. 79 
бері. 79 


$2.75 en. 


Oct. 79 


53,25 ea. 


Моу. 79 
Бес. 79 
Зап. 80 
Мат. 89 
Арг. 80 
Мау 80 
June 80 
July 80 
Aug. 80 
Oct, 80 
Dec. 80 


$3.25 en. 


Feb. 81 
Маг. 81 
Арг. 81 
Мау 81 
July 81 
Aug. 81 
Oct. 81 
Nov. 81 
Dec. 81 


$3.70 ea. 


Маг, 82 


ьа 
AL 


Prices include postage in the US. Please add $.50 per copy 
for Canada and Mexico; and $2.00 per copy to 
fareign countries (surface delivery). 


Send requests wilh payment ta: 


BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back Issues 


* Payments from foreign countnes must be made in US funds payable at ә US bank. 
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With the new MP150G Wide Carriage Bot LPM for average text, and as many as 


latrix printer, а whole new world of 226 columns on 15 inch wide paper. That's 

extended capability stretches out, before speed in two directions. Dot graphics; a 
you. Performance-priced at $1095* Фе full 1000 character buffer (with up to 8000 

— MP150G gives you data processing options character capability optionally available); 

_ you may have thought tumaugilabie for and an optional non-volatile soft-switch 

— such a low cost. ООО Extended capa- keypad for configuration selection and 

нй bility means enhanced performance. A nine retention. All dressed ир in sleek, attrac- 
wire head prints six character densittes, tively styled casework. О О О Set your 

© and gives you a choice between data sights on performance, versatility and 

_ Processing, or correspondence quality extended capability with the MP150G Wide 


| fonts. 000 The microprocessor-controlled Carriage Dot Matrix Printer from MPI. 
®i-directional logic seeking head zips along It's worlds apart from the ordinary. 
at 150 CPS, with thruputs of up to 200 "Suggested list price. Substantial OEM discounts available. 


д | Micro Peripherals. Inc 
4426 South Century Or. 
ен Salt Lake Сну. Utah 84107 
(BO 1) 253-3081 
The Printer People 


Arizona PLS Associates (602) 246-6477 + СаШогтна VITEK (714) 744-B305 • Computer Potentials (408) 738-1740 + Colorado PLS Associales (303) 773.121B + Florida 
Compute! Vilage (305) 266-5965 » Georgis Micro Graphics (404) 790-5771 + лов Су Eleciromc Enterprises (312) 208-4830 » Massachuse!ls Autier Associates 1617) 
965-1080 - Consumer Campuler Marketing (617) 443-5128 + Minnesota Бора Assonates (612) 922-7011 = New Jersey Hansen & Hughes (201) 652-7055 + Ohio 
ore (216) 729-2222 * Oregon Microware (503) 620-9150 + Pennsylvania ШЕП Electrames (215) 674-9600 * Texas Computer Warag (214) 373-4443 » Thorson 


s (214) 233-5744 » Шаһ PLS Associatas (801) 456-8729 » Washington Microware (206) 451-8586 * Inlernalional: Europe Russe! instrument Lid «0724) 
7 Telex: 349721 * Australie рава Ply, Lid 690-4000 Telex Е u A п Аы 498-5232 Тени 06966710 « Mexico. Central and South America 
iscom-1«ol ) 
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Listing 9 continued: 


PRINT #D1,"COULDN’T FIND JOB CONTROL FILE." VEND 

OPEN #D3,SS+'JCL, "05 

READ #D3,N,NO,N1 \REM-# CMD ENTRIES, CURRENT CMD, PTR TO IST ENTRY 
READ #D3,P$ \REM PASS OVER FIRST STRING 

READ #03,0$,Т$ \REM READ IN DATE AND TIME 

READ #D3,P5,P6,P7 \ВЕМ LINES/PAGE, ТОР MARGIN, BOTTOM MARGIN 

READ #D3,L(1),L(2),L(3) \REM MAX LENGTH FOR TITLE, AUTHOR, DATE 
RETURN 


ВЕМ*—------------------ 


REM* SUBROUTINE TO READ ІМ LIST COMMAND DATA & INITIALIZATION 
ВЕМА-------------------- 

DIM Р15(80),Р25(80),Р39(80).Р(3),Х15(80),Х29(80),Х35(80) 
Р2-М1 

FOR Ісі TO NO 

Р1 =Р2 

READ #03%Р1,Р2 

МЕХТ І 

READ #03,Р$,Р5 \REM PASS OVER FIRST TWO STRINGS 

READ #03,Е1$,01$ \REM FILE NAME А UNIT FOR MASTER 

READ #D3,P(1),P(2),P(3) \REM PRINT FIELD ORDER 
LlsL(P(1)) \ВЕМ LENGTH OF IST PRINT FIELD 

L2-L(P(2)) \REM LENGTH OF 2ND PRINT FIELD 

L3=L(P(3)) \REM LENGTH OF 3RD PRINT FIELD 

Р=О \ВЕМ INITIALIZE PAGE NUMBER COUNTER 

1=0 XREM INITIALIZE LINE COUNTER 

CLOSE #D3 

OPEN #04,Е1$+01$ 

RETURN 

REM K —— === ан 

REM* SUBROUTINE TO READ АМ ENTRY 

REM =» umm mmm 

7-0 

ІҒ ТҮР(П4)<>0 ТНЕМ 3060 

2-і \RETURN \REM END OF FILE 

READ %04,Х15,Х25,Х35 

ОМ Р(1) С0Т0 3080, 3090, 3100 

Р1 $=Х19 \GOTO 3110 

P1$=X2$ \GOTO 3110 

РІ $=Х3$ 

ТЕ LEN(P1$)>L1 THEN PLS=P1$(1,L1) \REM TRUNCATE IF TOO LONG 
ON P(2) GOTO 3130, 3140, 3150 

Р25-Х15 \GOTO 3160 

Р25-Х25 \GOTO 3160 

Р25-ыХ35 

ТЕ LEN(P2$)>L2 THEN P2$=P2$(1,L2) \ВЕМ TRUNCATE IF TOO LONG 
ON P(3) GOTO 3180, 3190, 3200 

Р3$=Х1$ \GOTO 3210 

P3$2X2$ XGOTO 3210 

Р35-«Х35 

ТР LEN(P3$)>L3 THEN Р3$=ФР3$ (1,13) \REM TRUNCATE IF TOO LONG 
RETURN 

ВЕМя-------------------- 


REM* SUBROUTINE ТО PRINT АМ ENTRY 


Listing 9 continued on page 382 
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OFFERS MORE FOR LESS 


THE LAST MEMORY", БАК static RAM/EPROM board, sets the industry standard in cost and performance. 
That's why it's the choice of system integrators, research laboratories, small businesses, large corporations, 
üniversities; and hobbyists from Dayton to Tasmania. | 


_ Мом, how could we make the standard іп S100 memory boards better? BY LOWERING THE PRICE! 
KIT ASSEMBLED & TESTED 
Board Without RAM | ooo 5200 139.89. 13900 


16K -219.99. 199.00 -258.99_ 239.00 
64K " -548.99. 45900 : Gene 49900 


A book Gidea wears Pee: BAM 

Ат Dust Сань ri; SA SA. АРН ОЕ шон 
DEN nsns eran 

AU Ense. ага РОГ Fugo Пі 


static memory systems inc. 
15 So. Van Buren Аме. .. Suite 209 Ў 
Freeport, Illinois 61032 (815) 235-8713 ЕЕ 


Listing 9 continued: 


4030 GOSUB 4060 \REM PRINT HEADING IF REQUIRED 
4040 PRINT $D2,P1$,TAB(L141),P2$,TAB(L14L242) , P3$ 
4050 RETURN 

4060 ВЕНЯ—-------==-----— 

4070 REM* SUBROUTINE TO PRINT HEADING 

4080 REM*-—------------------ 

4090 IF L=0 THEN 4120 

4100 L*»L-1 

4110 RETURN 

4120 IF P=0 THEN 4160 

4130 FOR I=] TO P7 \REM BOTTOM MARGIN 

4140 PRINT #02 

4150 NEXT I 

4160 PzP-] 

4170 FOR Із! TO Pé \REM TOP MARGIN 

4180 PRINT #02 

4190 NEXT I 

4200 PRINT #D2,"ARTICLE/BOOK LIST",TAB(40-INT ((LEN (D$) XLEN(T$)-2) /2)), 


4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
5000 
5010 
2020 
5030 
5040 
5050 
5060 
5070 


Text continued from page 378: 


PRINT %02,05," 
PRINT #02 

ON P(1) GOTO 4240, 4250, 4260 

PRINT #D2,"TITLE",TAB(LI+1), \GOTO 4270 
PRINT #D2,"AUTHOR",TAB(L1+1), \GOTO 4270 
PRINT #D2,"DATE",TAB(LI+1), 

ON P(2) GOTO 4280, 4290, 4300 

PRINT #D2,"TITLE", ТАВ (1,1+1.2+2), \GOTO 4310 
PRINT #02, "AUTHOR", TAB(LI+L2+2), \GOTO 4310 
PRINT #02, "DATE", TAB (L1+L2+2), 

ON P(3) GOTO 4320, 4330, 4340 

PRINT £D2,"TITLE" XGOTO 4350 

PRINT £D2,"AUTHOR" \GOTO 4350 

PRINT #D2, "DATE" 

PRINT #D2 

L=P5-P6-P7-5 

RETURN 

ВЕМ*—------------------ 

REM* RETURN TO SUBEXECUTIVE 

ВРЕМЯ —————— 

FOR IsP5-L-2 TO P5 \REM EJECT TO А NEW PAGE 
PRINT #02 

NEXT I 

CLOSE #04 

CHAIN $$+", "50$ 


",Т$,ТАВ (73), "РАСЕ", А3І,Р 


relate to its overall structure and its 
use of the executive, 

30-90 Overall Program Flow. І again 
used the approach of controlling pro- 
gram flow by using a series of 
GOSUB statements. The subroutines 
at lines 1000, 2000, and 5000 isolate 
interaction with the subexecutive and 
the job-control file. 
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1000-1210 Read in Global Data. 
These lines are similar to lines 
1000 through 1270 in the update/sort pro- 
gram but do less processing after 
reading the parameters, 


2000-2190 Read in Parameters for 
Program Execution. These lines read 
in parameters for executing the rest of 
this program. 


5000-5070 Return to Subexecutive. 
After positioning the printer to a new 
page, this section transfers control 
back to the subexecutive. 


Adapting for your Application 
You can adapt these programs for 
your application in two ways. One is 
to retain the same basic functions in 
the system but change the fields to be 


"READ THE CHART AND SEE WHICH COMPUTER COSTS LESS 
AND GIVES YOU MORE FOR YOUR MONEY.” 


— WILLIAM SHATNER 


COMPARE OUR $995 COMPUTER 


COMMODORE | APPLE | TRS-80° 
FEATURES 4016 IBM? п® | MODEL III 


Base Price $ 995 $1565 | $ 999 
12" Green Screen Standard 345 NO 
IEEE Interface Standard 


$ 995 


NO NO 
$1910 | $ 999 


TOTAL 


Intelligent Peripherals Standard NO | NO 
Real Time Clock Standard NO 

Upper & Lower Case Letters Standard Standard Standard 
Separate Numeric Key Pad Standard Standard Standard 


500К 160К 178К 


These systems were configured to approximate the capabilities of the 16К PET? 4016. Disk drivesandprinters аге notincluded in prices. Models shown 


Maximum 54" Disk Capacity Per Drive | 


vary in their degree of expandability 


WHY COMMODORE dore — Ве most versatile, efficient and economical WE WROTE THE BOOK ON SOFTWARE 
Theideaof a computer in every office and home usedio — computers in their price range. The Commodore Software Encyclopedia is a compre- 
be science fiction. Bul thal idea is naw becoming reality. Financial Planning and Budgeting. Through the use hensive directory of software programs for: 

The question is, with so many to choose from, which — of VisiCalc'" !, the electronic worksheet. it leis you € Business 8 Education 9 Recreation е Personal Use 


computer should you buy. When you consider the facts, explore all your financial alternatives in seconds. Contains over 1,000 software applications to choose 

the clear choice is Commodore: Dow Jones Portfolio Management System’. Gives Пот. Pick upacopy at your local Commodore dealer. 

1 Commodore is ће only personal computer company you up-to-the-minute data опоуег 6,000 securities. FULL SERVICE, FULL SUPPORT 
with a full line of computers—from our $299.95 And more. Commodore dealers throughout the country offer 
ViC-20 tothe economical PET? and CBM'" (see Data Management and Retrieval System. 0277, prompt local service. And our new nol con- 
chart) to our new SuperPET computer ihatspeaks 5 Our information wizard. makes il easy for you. tract with TRW provides nationwide support, TRW is the 
comper languages. Doctors’ System. Our Medical Accounting System largesi third-party related computer service organiza- 

2 Commodore is the only U.S. personal computer com- | (MAS) offers a fast, flexible billing and accounts tion in the U.S.. with over 2,000 skilled technicians. 
pany that manufactures ils ownsemiconductormicro- receivablepackage. nationwide. 


рсе EU of all personal computers. на Тіте чш ting ссн (ау. ашсам, аси 

Asa result, Commodore’ computer system is more rocesses activities by client, attorney and action. i sa ме _ 

affordable. VERE Atals and Bookkeeping ast eun. 4 не рти ita was creneg oy Miera 

3 Commodore's proprietary "6502" microprocessoris % Accountsrecervable® Accountspayable 9 Payroll ® з O22 waxcreuicd by the Bristol Sofrwore Factory. 
so technologically advanced and reliable that its used im Inventory contro! е Job costing е Engineering 9 Person- 4 MAS and LTA were created by Cimarron Corp, 
all Apple and Alar? computers, as well as many others. nel recordkeeping е Tax preparation. 

4 Commodores CBM provides more storage power— 
1,000,000 characters оп 574” dua] disks—than any 
system inits price range. More than IBM. Morethan 
Apple. More than Tandy. 

5 Commodore computer systems can be expanded to 
meetthe needs of a growing business. 

6 With over a quarter of a million computers sold world- 
wide, Cammodore is proven for performance and 


Commodore Camputer Systems 

681 Moore Road, King of Prussia, PA 19406 
Canadian Residents: Commodore Computer Systems 
3370 Pharmacy Avenue 

Agincourt, Ontario, Canada Mi W 2K4 


! 
1 
- Please send me more information. 
ü 


reliability. ; j Company ом 
7 Sales in excess of 5200,000,000 annually. = i оао s, Address 
8 Commodore is listed on the New York — HA ысы ын 


№ 

| - ЕЗ interes! Arra 
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Stock Exchange. 


неа 
USES AND APPLICATIONS C(———— n 
Word Processing. 115 easy ап Commo- _ wd Ж 


EL —————————————-— 


Сігсів 187 on inquiry card. 


CHOOSE... 


Choose an Apple Desk 


A compact Bi-Level desk ideal For ihe Apple com- 
puter system, This 32" x 29!4"" desk comes with a 
sheti to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can ako have an 
optional paper slot 10 accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold опе Corvis disk drive. The Corvis shelf is avail- 
able on the 52" х 29%” version of the Apple desk. 


Choose a Micro Desk 


The Universal Micro desk accommodates the $-100 
type microcemputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cul guis and adjustable RETMA rails. 
Choose a stand alone bay ога 48”, 60”, or 72” desk 
model іп a variety of colors and wood tanes. А 
cusiom rack із available for the Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 1600's & 23005 
Dec LA 34 T.I. 810 å 820 

NEC Spinwriler Okidata Slimline 

Lear Siegler 300's Anadex 9500's 


Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 


ELECTRON SYSTEMS 
FURNITURE 

COMPANY 

17129 5. Kingsview Avenue 


Carson, California 90746 
Telephone: 1213]538-9601 
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maintained; the other is to use the 
structure and the supporting utility 
routines for an entirely different set of 
tasks. 

As an example of the easier case, 
let's assume you want to maintain a 
directory of all your program and 
data files where each entry contains 
the following fields; disk identifica- 
tion, file name, type of file, date of 
last update, and description of file 
contents. This system has five fields 
rather than the three in the Ar- 
ticle/Book Maintenance System, The 
lines of the programs to change are 
shown in table 1. As this example 
shows, you can retain much of the 
original] system for the new applica- 
tion. But this system has a major 
limitation on the number of entries 
that can be maintained, because the 
entire file must be in memory for the 


sort process. Additional code could 
be written in the update/sort pro- 
gram to perform the sorting process 
on disk to remove this limitation. 
Now let's look at how to adapt the 
batch-processing system for an ap- 
plication quite different from the 
original Article/Book Maintenance 
System, The MAIN program is made 
to be flexible. You can adapt it to 
meet the requirements of the pro- 
grams that are to be incorporated; 
just set up the appropriate global 
parameters and parameters specific to 
the programs you want to use. This is 
done by deleting lines 3000 through 
5230 from the MAIN program (see 
listing 6). Also change lines 100 and 
360 to reflect the commands that you 
need. Determine all the parameters 
that will be used by two or more pro- 
grams to be run in a batch, Then, 


MAIN Program (Save in a lile with a name of your choice) 


Lines 
3380-3460 
4130-4580 
5180-5210 
84520 


Modification 


Subexecutive (5!) 


No change required 


Update/Sort Program (% ' SORT) 


Lines 
1210-1240 
3080-3090 
4290 
4310 
4325 
4395-4560 


Modification 


Change for your options 

Change for your options 

Change for proper length of each fieid 
Change the name to one о! your choice 


Change for the different fields 

Change for the different fields 

Provide more code for the two additional fields 
Change 3 to 5 for the proper number of fieids 
Change for the additional 1wo fields 


Change and provide more code for the two additional fields 
Change and provide more code lor the two additional fields 
Change and provide more code for the two additional fields 


5040-5070 
6090-6110 


List Program (% 11157) 


Lines 
1030 
1200 
2030 
2110 
2140 
3060-3210 
4040 
4200 
4230-4340 


Modification 

Change for additional fields 

Change for additional fields 

Change for appropriate length of print line 

Change for additional fields 

Provide more code tor additional fields 

Change and provide more code for the two additional fields 
Change for the additional fields 

Change for the appropriate heading and print line length 
Change subheading 


Table 1: Changes required to adapt the Article/ Book Maintenance System for main- 
taining disk directories. This table shows the required changes in each of the batch- 
processing system's four programs, with line-number references in each, 


EM/COROI 


...-FROM ONE OPERATING 
SYSTEM TO ANOTHER! 

A VITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR 
THE FUTURE! 


The RA/COROL language runs on more 
different Operating Systems and more 


ТМ 1 


4 


different-sized computers than any other 
similar language. For starters, it runs on 
NCR and ТІ minicomputers and. in the 
micro field, on the CP/M?, MPIM*, 
CPIM862. MP/M-862. TRSDOS&?, OASIS*, 
MOASIS*, and LINIX*, IONYX version!) 
Operating Systems... to mention only а 
Jew. 


RM/COROL and (RT! "from CYBERNETICS 
ARE GOING STEADY... 


LI 


...АМО YOU'RE GONNA LOVE ЕМ TOO! 


Use your compuler to program itsel. «ЕТІ (Cobol 
Reprogramming Tool!! from Cybernetics is а program 
generalor for КА/СӨНЫ. thal produces error-free 
RAV/CUN@L source programs for data input. file main- 
tenance. and report printing programs. 

A full feature interactive program generator, по! а sub- 


sel! Call Now! 714/848-1922. 


MAKES IT ACROSS! 


мәң, жы жә. жә ЖБ 
ЖЕ и: | 
TV EMEN | 


= d 


Unti) now. serious business software 
of the scope and llexibility seen in the 
minicomputer world has not been 
available оп micros. It/W/€elti. now 
allows transfer of such software with a 
minimum of fuss. 


We have participated in such a mini-to- 
micro iransfer of a major se! of general 
business software... using №№ £988 as 
the Iransfer mechanism, of course. Run- 
ning on literally thousands of minicom- 
puters, these refined, enhanced. and 
proven software packages cover А/К, 
АР. G/L. PIR, Order Entry (with Invoic- 
ing and Inventory Control] as well as 
Sales Analysis. The Packages define a 
new level of achievement Гог Гвабигеѕ and 
flexibility in micro applications software 
and offer top quality at a reasonable price. 


For immediate information. call 
714/848-1922 for your complete product 
descriptions. 


Trademarks of: 

I-Ryan-McFarland Corp.; 2-Digital Research, Inc.; 
3-Тапду Corp.; 4-Phase One Systems, Inc.; 5-Rell 
Telephone Laboratories, Inc.; 6-Cybernetics, Inc. 


4 idis CERNE 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 


(19. 


ecc 


NG? 


You can save on compulers and software using our commercial 
buying service. We buy wholesale for you. Our lee is one fourth of 
what we save you ОН list We offer you: 
* Access to over 500 Manufacturers 

е Leasing 


® 1500 Satished Chents 
е Exporting Services 


Examples of pnces paid Бу our chents (including fee) are: 


Vector 2600 4,221.00 
Computers Vector 3005 6,458 00 
Adds Multivision $ 3,075.00 Vector 5005 7,30800 
Adds Multivision] 3,074.0 Wical CALI 
AlphaMicro 1030 1204700 . Xerox8205*4 2,300 00 
Alpha Micra 1051 17,834 00 Xerox 8208" 2900 00 
Akpa AC! 2/55 2,320 00 
Altos8000-02 2.629 00 ` 
Altos 8000-10 6,141.00 Printers 
АЯБОО 10 758800 HOF 10 ! 40000 
Apple2 « 48K 20800  Clieh40CPSSena| 1.50000 
Archives Model | 470100 C l'oh4SCPSPar 1.67500 
CCSSenes 300 1A 4.414 00 Shine oe 
Cromenco System? 3,200 00 Ins Sí | n 
CromemcoSystem | 2,946 00 DE М C 
CromemroSystem 2 3.400 00 rsm ) 32 Column 1.395 00 
DECVT-180xx 3944.00 NEC3SIO | 83000 
Micromalion CALL МЕС:8023 603 00 
NEC'BOO1A 350.00 hvet 231 2 104 nn 
МЕС8О1І2А 490 ОП Qume 9/35 1,795 nn 
МЕСВОЗІ А 75000 Qume9/45 2.045 00 
NorthStar Advantage 2950.00 т us m 
NorthStar Но? !!64Қ DD 2.995 00 Р ALI. 
Norih Star Нох 164Кк ОГ 3.04000 
Onyx500l MU 6 7.350 00 
Osborne CAL! 
Seattle System 2 32510 Others 
Televideo Т5-802 2,600 06 Anderson hrobsen 641 25 
TelenndeoTS -802H 5.000 00 Corus IOMEC 3,825 (Y 
Televideo TS BOG 5.10000 DEC VT 100 1.430. 00 


Teshiba T 200wiPrinter 4099 00 
Toshiba T 250w/Prnter 5,099 00 
Toshiba EW. 1000/4 6,799.00 Houston instrument DMP 7 2.077 00 
TeshibaEW 1000/2 w/Pty 5,999 00 Morrow 20MEG 3.650 00 


For latest wholesale prices and to order Call Toll Free BOO. 227-2288. 


In California call 415-376-9020. Assembly, integralion and testing 
also available from our service department 


Houston Instrument DMP-2 1,147.00 
Houston instrument DMP 4 1,460 ПО 


Ask about our Leasing Program. We are 


buying agents for overseas computer dealers. 
EXPORT SERVICES available. International 
Telex 470851. 


Mastercard, VISA at 3% handling fee. Рпсез subject lo change withoul notice. 
Minimum iee $100. 15% cancellation lee. 


THE PURCHASING AGENT 


1635 School St , Suite 101, Moraga, СА 94556 
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using the utility routines found in 
lines 64000 through 65080, write a 
routine to set up the global 
parameters in the job-control file. 
This approach assures that if you 
want to change a parameter later, 
you will need to make only a simple 
modification in the MAIN program. 

Next, again using the utility 
routines, write a routine for each 
command required. Remember the 
importance of checking that all 
parameters to be written to the job- 
contro] file are reasonable. The Ar- 
ticle/Book Maintenance System 
handles only string input. If you want 
to accept a numeric value, first read it 
in as a string, then call the routine at 
line 64990 to check for null input, and 
then convert the string to a numeric 
value by using the BASIC function 
VAL. 

Finally, use the basic structure of 
the programs listed here as the model 
for the programs to be run under 
your batch-processing system. 


Conclusion 

[t is irritating to have to attend a 
computer and nurse it through a 
series of repetitive operations. After 
all, the computer is supposed to be a 
laborsaving and timesaving device, 
especially useful for repetitious tasks 
that people hate. But what will save 
you from the labor and time required 
to supervise and redirect the com- 
puter through a series of repetitions? 

The answer is batch-processing 
software. Once you have a batch- 
processing system working, you'll 
find that you can easily adapt it for 
various specific applications, While 
the computer works on one set of 
tasks, you will be free to concentrate 
on another, or simply relax. I hope 
that the batch-processing system that 
I have described proves as helpful to 
you as it has to те. м 


The author will send interested 
BYTE readers а 5%-inch, single- 
density North Star disk containing the 
programs described in this article. The 


programs on the disk, which costs $15, 
include both the Article/Book Main- 
tenance System programs and the set 
of programs for maintaining disk direc- 
tories. 


BUSINESS FORM PROCESSING 
Application Memo #1: INVOICES 


REPORTS 


BLANK FORM Now there's a way to quickly automate 


ORDER CAT SCREEW BY GATE AND a specific areas of your business . . . using 


existing forms. In a single session you can 
emulate a standard invoice on a personal 
computer (as shown onside). Automatic 
filling, calculating and data checking 
opa e ea features to speed error-free processing. It's 
called Business Form Processing, a brand 
new concept in desktop computing. 
Producing management reports that 
SALES BY used to take days now takes minutes. Just 
PRODUCT specify which items contained within your 
form are to be sorted, sub and summary 
totalled. Each report as shown took only 
minutes to specify, and minutes to produce. 
eee It's the combination of the easy-to-use 
reporting facility with its powerful forms 
emulator that makes VersaForm more than 
just a data base. 
MONTH'S RESULTS | You can use existing forms. With 
BY SALESPERSON a simple output formatting module, 
VersaForm lets you overprint processed 
information to a pre-printed form, or to 


= 
я 


| 
| 


lit 


„МАСИВНЕ blank paper that becomes its own custom 
А : form. It even customizes your output to 
Other VersaForm Uses: your printer's line spacing and number of 
characters per line, and can omit confiden- 
e Pur chase Order 3 tial data from final customer drafts. 
e Professional БІ ling If you have a form, we've got the system 
and solution to higher productivity. Visit 
" Inventory Ledgers your local computer store where Apples 
e Job Costing are sold. 
e Personnel Records 


Send for Application Note INV-01 


22 
Mi Form 


VersaForm supports коюны 
Apple 11 and Apple 111, Applied Software Technology 
Hard Disk 14125 Capri Drive 

versions available Los Gatos, California 95030 


(408) 370-2662 
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BYTELINES 


Ка,» Rumors: ІВМ 
is expected to expand distri- 
bution of its Personal Com- 
puter in the second half of 
this year; look for distribution 
through channels other than 
Computerland and Sears, Re- 
portedly, ІВМ is taking a look 
at mail-order and nonfran- 
chised computer stores. It’s 
also rumored that IBM is 
readying a smaller computer 
system designed specifically 
for mail-order sales and that 
the Pick operating system for 
the Personal Computer will 
be released soon, There's 
word of a деді between ІВМ 
and Motorola for the devel- 
opment of a 370/4300-com- 
puter-compatible system of 
Software to run on Motor- 
_ ola's 68000 ... Epson Amer- 
ica is rumored to be develop- 
ing a desktop personal com- 
puter for the low-end busi- 
ness market.... Software 
Arts, Cambridge, Massachu- 
setts (the outfit that devel- 
oped Visicalc) is said to Бе 
developing another revolu- 
tionary program for a leading 
hardware manufacturer. .,. 
Commodore is expected to 
finally release its 16-bit 
microprocessor that will be 
software compatible with the 
. 6502. 


М CC Predictions: Here 
are some of the new items 
that | expect to see intro- 
duced at the NCC show next 
month in Houston: look for 
Apple Computer Inc. to final- 
ly introduce the Apple IV 
using а 68000 microproces- 
sor, a Unix-like operating sys- 
tem, sophisticated graphics, 
and networking functions. ... 
Expect DEC (Digital Equip- 
ment Corporation) to finally 
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Conducted by Sol Libes 


introduce its personal com 
puter system based on the 
venerable PDP-8.... Look 
for Zenith to introduce its 
27-100 16-bit computer sys- 
tem, rumored to use the 
Microsoft MS-DOS (the oper- 
ating systern used on the IBM 
Personal Computer).... 
Commodore will formally in- 
troduce its new personal 
computer that can emulate 
the Apple, Radio Shack, and 
IBM systems and run CP/M. 
... | expect Xerox to intro- 
duce a portable version of its 
Xerox 820 computer/word- 
processor system. . . Expect 
а 3254nch 3.3-megabyte 
"baby Winchester" disk drive 
from а US. vendor (check 
out the Sony, Monroe, 
Osborne, and Otrona booths 
for prototypes) and 5%-іпсһ 
hard-disk drives with 30- 
megabyte capacity from Tan- 
don and Control Data.... 
Epson is rumored to be 
readying a 1-megabyte, very 
thin S%-inch floppy-disk 
drive for showing at МСС... 

Also, integral Data Systems is 
expected to debut a dot- 
matrix printer with an 18-wire 
head to provide high-quality 
print. 


G rowIng 68000 Mar- 
ket: As predicted several 
months ago in this column, 
Radio Shack has released its 
TRS-80 Model 16 using a 
68000 16-bit microprocessor. 
Following in the footsteps of 
companies such as Godbout 
and Cromemco, the Model 
16 is a dual-processor system 
that uses both an 8-bit 780 
processor and a 16-bit 68000 
processor. This "hardware 
now, software later” strategy 
will allow purchasers to run 


280 software until 68000 soft- 
ware becomes available. 
Tandy expects to release a 
three-user (reportedly Unix- 
like) operating system over 
the summer and may have 
several languages available 
later. Applications software 
should be available starting 
in 1983. 

Although the Radio Shack 
TRS-80 Model Il has proved 
to be a very good single-user 
business system, the Model 
16 represents a significant 
step upward for Tandy in its 
attempts to compete with 
IBM, DEC, et al., in the very 
lucrative multiuser business 
market. The Model 16 also 
offers options of an Arcnet 
local network interface, 
memory expansion up to 
512K bytes and hard-disk 
storage. 

Rather than design a com- 
pletely new computer from 
the ground up, as Apple is do- 
ing, Tandy has developed its 
Model 16 by adding the 
68000 system to its Mode! И, 
replacing the single 8-inch 
floppy-disk drive with two 
slimJine drives (1.25 mega- 
bytes per drive), and chang- 
ing the color of the cabinet 
from battleship gray to ivory- 
white. The basic unit with 
128K bytes of memory and 
1.25 megabytes of disk stor- 
age lists for $5000; however, 
if you want additional! mem- 
огу, a second floppy-disk 
drive, and a hard disk, you 
can expect a price of over 
$10,000 (some Radio Shack 
dealers are already offering 
15 percent discounts). Tandy 
also offers to upgrade Model 
| machines to most of the 
features of the Model 16 for 
$1500—it' nice to see a 
company that doesn't forget 
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its old customers. 

Considering that Radio 
Shack's line of computers 
now ranges from tiny pocket 
computers to 16-bit multiuser 
systems, the next question is 
Will Radio Shack's next ma- 
chine be a true 32-bit micro- 
computer? 

Apple and PET users who 
want to upgrade to 16-bit pro- 
cessors need not feel left out 
in the cold. Several indepen- 
dent vendors are already of- 
fering plug-in and add-on 
68000 and 8088 processor 
cards. For example, Digital 
Acoustics, Santa Clara, Cali- 
fornia, offers a 68000 pro- 
cessor card that can be at- 
tached to an Apple or PET for 
$700 to $1400, depending on 
the amount of additional 
memory (actually, the unit 
can be interfaced to any sys- 
tem ма МО ports and appro- 
priate software). Metamor- 
phic Microsystems, Boulder, 
Colorado, offers a card for 
the Apple that incorporates 
an Intel 8088, and also has 
available CP/M-86, MP/M-86, 
and UCSD Pascal 40. А 
68000 Apple plugin card is 
already being sold in Eng- 
land. (As yet, no software is 
available for the 68000 prod- 
исі) 

For almost а year now 
5-100 system owners have 
had 68000 processors ауай- 
able to them, with a variety 
of different multiuser Unix- 
like operating systems and 
development languages, 
from suppliers such as Em- 
pirical Research Group, Mil- 
ton, Washington; MicroDa- 
Sys, Santa Monica, Califor- 
nia; Dual Systems Control, 
Berkeley, California; and 
Cromemco, Mountain View, 
California. Already available 
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for these systems are lan- 
guages such as Pascal, 
FORTH, FORTRAN, and 
BASIC. Prices for these sys- 
tems are equal to or less than 
the Radio Shack prices. 

Several other 68000-sys- 
tem suppliers are already 
delivering 68000 systems at 
under $5000. Most notable 
are the Fortune 32:16 (а!- 
ready in Computerland 
stores) and the Sage Il from 
Sage Computer Technology, 
Reno, Nevada, starting at 
$3600. 

Apple Computer's 68000 
machine, which will not be- 
come available until the sec- 
ond half of the year at the 
earliest, will encounter a 
highly competitive 68000 
marketplace. It will have to 
be darned good to compete. 


m Doings: Like every 
other personal computer 


manufacturer, IBM underes- 
timated the market for its 
product. It initially expected 
to sell about 100,000 units 
this year, but the company 
has greatly expanded its man- 
ufacturing facilities and now 
is expecting to ship 200,000 
Personal Computers, thus 
generating between $500 and 
$600 million іп revenue 
(which should still be a small 
fraction of IBM's total yearly 
$30 billion revenue) This 
should make !BM number 
three in the personal com- 
puter marketplace, following 
Apple Computer Inc. and 
Radio Shack (both compan- 
ies are expected to ship over 
300,000 systems this year). In 
fact, just about every per- 
sonal computer manufactur- 
er expects to set records this 
year. In the meantime, many 
ІВМ customers must wait as 
long as two months for 
delivery. 


Sales of the ІВМ Personal 
Computer are currently 
limited to the U.5., although 
some dealers are reshipping 
to dealers outside the U.S, 
However, IBM is expected to 
start shipping to foreign 
dealers before the year is out. 

Although users are gener- 
ally pleased with the Per- 
sonal Computer, there are 
some complaints: users say 
ІВМ has not made it easy to 
expand its system with addi- 
tional memory and accessory 
devices, that the keyboard 
differs from IBM's conven- 
tional keyboards, that the 
system takes up more desk 
space than competing sys- 
tems, that competitors can 
match or even exceed the 
IBM's performance in many 
areas, and —the biggest com- 
plaint—that the few pro- 
grams available are too com- 
plex. Also, IBM hampered in- 
dependent suppliers of add- 


on peripherals by not releas- 
ing technical information 
until several months after the 
unit was released. 

There are rumors that 1BM 
will introduce a new, lower- 
cost personal computer later 
this year or in early 1983. 
Also of interest is the fact 
that Telesoft, San Diego, Cal- 
ifornia, recently demon- 
strated its new Ada compiler 
on ап ІНМ Personal Com- 
puter enhanced with 256К 
bytes of memory and a 
6-megabyte hard-disk drive. 


J ustice Department vs 
AT&T and ІНМ: The |и5- 
tice Department, after many 
years of pursuit and incalcu- 
lable expense, has finally 
settled its antitrust suit with 
AT&T and dropped its suit 
against IBM. This means that 
AT&T is now free to become 
a formidable competitor in 


BUY A 212A-TYPE MODEM 
AND GET A $242 REBATE. | 


Now, as an introductory offer, 
when you buy Cermetek's new fully- 
featured Bell 242A compatible 


modem, the CERMETEK 212A, you'll 


get a $242 rebate. 


Just consider the CERMETEK 212А5 


features: 


« Integral Auto-Dialer 

« 0-300 or 1200 BPS Operation 

· Bell 242A Compatibility. Bell 403/413 
compatibility or 0-300 BPS mode 

• Auto-originate/Auto Answer/ 
Auto-Speed sense 

* User option menu 

‚ Full Duplex operation 

• Seven (7) diagnostic modes 

» One year limited warranty 
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To get your CERMETEK 242A modem, 


contact: 

АСТ. А.СЛ. P &L Associates 
Rocky Mountain 15800 Addison Rd. 41 Laura Lane 
2640 Youngfield Addison TX 75004 РО. Вох 484 
Lakewood (214) 980-4888 East Setauket 
CO 80244 NY 44733 

(303) 233-4431 (546) 221-7623 


Offer expires September 30th, 
1982. Limited to two modems per 


customer. 
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np ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 му 


/----- AND OFFICES, BY APPOINTMENT AT 6791 APPLEGATE ROAD. 
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ORDERING INFORMATION: | | = E Apple is a registered trademark of Apple Camputer. Inc 
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Additional 3% tor VISA or MC. Include REFERENCES: PPM TOLL FREE ORDER DESK 


lelephone #. No COD. Prices subjeci to 
change and typo errors. Call to verily, Order 
desk hours are 8 106 PDT, 10 to 3 Saturdays. 
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We һауа been а computer dealer since 1978. Our bank 
relarence ia First Inierslale Bank (503) 776-5620 We 
belong 10 the Chamber of Commerce, |503) 772-0293. 


(800)547-1289 


the nonregulated computer/ 
Communications market- 
place. To grasp the potential 
impact of this decision, con- 
sider that last year AT&T's 
Bell Laboratories spent 51.6 
billion on research and devel- 
opment— more than the total 
amount spent by japan’s 
Ministry of International 
Trade and Industry. 

Last year alone Western 
Electric, AT&T's manufactur- 
ing arm, produced more 
64K-bit dynamic-memory in- 
tegrated circuits than any 
other U.S. supplier and is al- 
ready producing the MAC-32 
32-bit microprocessor. Bell 
Labs has already disclosed 
the design of a 256K.bit 
dynamic-memory chip. Con- 
sider also the attention the in- 
dustry is focusing on Unix. 
AT&T's Advanced Communi- 
cations Service, scheduled to 
go online shortly, promises to 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


tie together computers, net- 
works, and communications 
terminals in an incredibly ad- 
vanced and massive com- 
puter operation. 

IBM is free to pursue the 
same path. The company has 
already reentered the time- 
sharing business and is 
spending about 10 percent of 
its revenues (almost $2 bil- 
lion) on research. 


А... Doings: After 
failing in the courts to cancel 
Apple Computer Inc.'s ban 
on mail-order sales, one of 
the six mail-order dealers cut 
off by Apple has filed a for- 
mal complaint with the Fed- 
eral Trade Commission, 
charging Apple with price fix- 
ing and violation of the Sher- 
man Antitrust Act. In the 
meantime, mail-order sales 
continue from nonauthorized 


Apple dealers who buy their 
units from authorized Apple 
dealers and still manage to 
offer discounts 

Apple finally appears to 
have gotten the Apple ill off 
the ground by cutting the 
price by 5400, increasing the 
dealer margin to 33.4 рег- 
cent, offering a new, sophisti- 
cated operating system and 
seven application software 
packages (including CP/M), 
and making significant hard- 
ware improvements and op- 
tions (including a built-in 5- 
megabyte hard disk). Report- 
ediy, only 10,000 of the 
original Apple (115 were sold 
compared to more than 
350,000 Apple 115 sold 
through the end of 1981, 

Word has it that Apple has 
spent $30 million in the de- 
velopment of its two new 
microcomputer systems, 
which it hopes to formally 


announce at NCC. Apple has 
kept tight wraps on informa- 
tion about these two units, 
however, rumors abound that 
one, called "Lisa," is in- 
tended for the business mar- 
ket and will be a workstation 
system using а 68000 proces- 
sor. It should have a Unix-like 
operating system, hard disk, 
128K bytes of memory, Ether- 
net interface, and a base 
price of at least $5000. The 
second system is rumored to 
be a low-cost portable sys- 
tem that will be software- 
compatible with the Apple Il. 
t has been designated the 
"Super 1.” One question 5 
What will happen to the 
Apple I! and IH when these 
new units are released? 


[IR Floppy Race 
Heats Up: Тһе slimine 
8-inch floppy-disk drives are 


INDUSTRIES, ИМС. " 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 


5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us fora 
reference in or near your city, Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Federal Express (Overnight Delivery) Ё 


Houston Intercontinental 


Airport Delivery (Same Day) 


U.P.S. BLUE [Every Day) 


References from реорів who have (4 


тм | 
= b E long waits. 
іп stock TR8-BO Моде! 
Н and 111 
Мо Тех on Out of Taxas Shipments! insurance 


bought computers from us probably 


in your city 


“TRE BE m в fepistered Trademark of Tandy Corp 


ED McMANUS 


iS 
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Save 
10% 15% 


OR MORE 
Reserve Your Model 16 Today 


WE ALWAYS 
OFFER 


&' NO extra charge for Master Card 
or Visa. 


l^] Wa use Direct Freight Lines. No 


We always pay the freight and 


ИА Toll free order number 


Telex 77-4132 (Fleks Hou) 


b^ Our capability to go to the giant 
TRS-B0" Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep yos in stock. 


JOE McMANUS 


жо | 
VISA 
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Tired Of Your 
GENERAL LEDGER? 


* THE ULTIMATE PERSONAL CHECK REGISTER 


V - RSA- * A PROFESSIONAL ACCOUNTING SYSTEM 


* A PERSONAL FINANCIAL MANAGER 


L FD G C R ж А SMALL BUSINESS ACCOUNTING SYSTEM 


* A COMPLETE GENERAL LEDGER 


FOR YOUR 103-30 MOEL D, CO (M .. COLOR COMPUTER e APPLE DD e 0.8.00. e NERON e ATARI 
ALL MICROSOFT BESIG ИНЕТ 
HOW II WORKS.... 


VERSALEDGER is a complete accounting system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to your transactions ... . account number, detailed account 
explanations, etc. 

е VERSALEDGER can give you an instant cash 


balance at anytime. (IF YOU WANT ІТ ТО) VERSALEDGER 
е VERSALEDGER сап be used as a small per- 


TOY checkbook register, (IF YOU WANT IT 
TO 


• VERSALEDGER can be used to run your 
million dollar corporation. (IF YOU WANT IT 
TO) 


е VERSALEDGER prints checks. (IF YOU WANT 
IT TO) 


е VERSALEDGER stores all check information 
forever. (IF YOU WANT IT TO) 


e VERSALEDGER can handle more than one 


checkbook. (IF YOU WANT IT TO) d INTRODUCTORY PRICE 
+ VERSALEDGER can be used to replace а 
general ledger. (IF YOU WANT IT TO) $09 95 


ә VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY .... 
(300 checks per month on single density 5%" disk drives such as the TAS-80 Model-l) 
(500 checks per month on the Apple II) 
(2400 checks per month on the TRS-80 Model 111} 
{5000 checks per month on the TRS-80 Model Il) 
(3000 checks per month on single density 8" CP/M) 


е VERSALEOGER will soon have an add-on payroll package. (IF YOU NEED ІТ) 
— CAN BE USED WITH 1 or MORE DISK DRIVES — 


VERSALEDGER HAS BEEN CREATED 


WITH THE FIRST TIME COMPUTER USER IN MIND 


ЕМНІҢ ТАУЫ) 


50 М. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


Сг NEW TOLL-FREE 
RU = ORDER LINE 


{OUTSIDE OF М.Ү, STATE) 


* ADD $3.00 FOR SHIPPING IN UPS AREAS - - 

* ADD $4.00 FOR C.O.D. OR NON-UPS AREAS (91 4) 425 1 м (800) 431 281 Ü 
* ADD $5.00 TO CANADA AND MEXICO 

* ADD PROPER POSTAGE OUTSIDE U.5., CANADA & MEXICO *** ALL PRICES 4 SPECIFICATIONS SUBJECT TO CHANGE "'** 
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the first major redesign of 
this hardware to have oc- 
curred in several years. These 
drives are typically half the 
height of a standard drive. 
This makes it possible to dou- 
ble storage capacity without 
changing the cabinet, be- 
cause you can stack two 
slim-line drives in the space 
previously occupied by one 
standard drive. Furthermore, 
manufacturers have reduced 
the length of the new 8-inch 
drives by at least two inches. 

The genesis of the slim-line 
design is credited to Micro 
Peripherals, Chatsworth, Cal- 
ifornia, which introduced the 
first slim-line drive in the 
spring of 1980 but did not 
start shipping until Novem- 
ber of that year. Tandon, also 
in Chatsworth, introduced a 
slim-line drive at last year's 
NCC show and has since in- 
troduced a double-sided ver- 
sion. Tandon is currently the 


BDOS ERROR 


only high-velume supplier of 
these drives. Shugart Associ- 
ates has introduced ап 8іпсһ 
slimJine drive, and Siemens 
is expected to show proto- 
types of its drive at NCC next 
month. At least six Japanese 
suppliers are expected to 
show 8-inch slimdine drives 
at NCC, many of which are 
already being delivered in 
Japan. 

Although prices for the 
slim-line drives are currently 
higher than standard drives, 
these prices are expected to 
fall quickly as manufacturers 
gear up to full production. In 
the long run, prices are ex- 
pected to be significantly 
lower than standard drives 
because manufacturers are 
further along the learning 
curve in design and manufac- 
turing techniques. 

Last year saw a turning 
point in the floppy-disk mar- 
ket as shipments of 5'A-inch 
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drives overtook shipments of 
8-inch drives. Although the 
new slim4ine 8-inch drives 
are expected to bolster sales 
of 8-inch drives in general, 
they are not expected to sig- 
nificantly affect 5'4-inch 
shipments. Estimates for 
1982 are that 1.9 million 
8-inch and 3 million 5% -inch 
drives will be shipped. 

Incidentally, a reported 
250 million disks were sold 
through the end of 1981; 125 
million were sold in 1981 
alone, 


i^ icrocomputer Pro- 
fits: Apple Computer re- 
ported that its net income for 
the first quarter of 1981 rose 
83 percent to $13.6 million 
on revenues of $133.6 mil- 
lion. But that's nothing corn- 
pared to Atari! Warner Com- 
munications, which owns 
Atari, reported that Atari 
sales last year doubled to 
$1.2 billion, while income 
quadrupled to $287 million. 
incidentally, when Warner 
bought Atari in 1976, sales 
were about $40 million— 
Warner is reaping a video 
game bonanza. Corvus Sys- 
tems reported that its sales 
for 1981 more than quad- 
rupled over the previous 
year, from $27 million to 
$11.4 million. Corvus is now 
two and a half years old. 
Exxon Corp., which for the 
last few years has attempted 
to establish itself in the 
microcomputer field (with 
Zilog, Vydec, et al.) reported 
that its Office Systems subsi- 
diary lost $76 million in 
1981 —oh well, | guess Exxon 
needed a big tax loss. 


D. Keyboard on 
Personal Computers: The 
Dvorak typewriter keyboard 
configuration has long been 
recognized as considerably 
more efficient than the con- 
ventional QWERTY keyboard 
configuration. Unfortunately, 


the conventional configura- 
tion has been with us for 
many years and changing it is 
assumed to be difficult and 
expensive; however, owners 
of personal computers whose 
keyboards are software con- 
trolfed can make the change 
easily by changing the soft- 
ware which scans the keys, 
and recent studies show that 
increased production more 
than balances the slight ef- 
fort required. Software is 
already available for the 
TRS-80 Models | and ШІ, Ap- 
ple ІІ, and Ехіду Sorcerer 
microcomputers. People who 
are interested in reconfigur- 
ing their personal computers 
to use the Dvorak keyboard 
configuration should contact 
Quick Strokes (the newsletter 
for Dvorak keyboard users}, 
POB 643, West Sacramento, 
СА 95691. 


M еы that can 
Record: Sharp Corp., Osaka, 
Japan, has disclosed that it 
has developed a videodisc 
system with recording capa- 
bility. Based on a thermo- 
magnetic effect, it employs a 
silicon laser and а 5'A-inch 
disk, similar to a floppy disk, 
that can store up to 200 
megabytes. Тһе unit is ех- 
pected to be in production 
within two years. 


| orein Exchange: If 
you're into computer bulletin 
boards and are tired of ac- 
cessing U.S. bulletin board 
systems, why not try a for- 
eign BBS such as FORUM-80 
London (01-286-6207), CBBS- 
London (071-286-6207), ог 
FORUM-80 Holland (010-313- 
512-533). 


me Access: Before the 
ЕНІ and the courts put him 
out of business, a California 
teenager developed a hobby 
of illegally accessing com- 
puter systems. He had ac- 
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cessed computers belonging 
to U.S. Leasing, UCLA, UCA, 
DEC, and even law enforce- 
ment agencies. How did he 
do it? How did he get the ас- 
cess codes and passwords! 
Some he got by going 
through printouts he found in 
company trash càns, some by 
trial and error, and others by 
posing as a law officer or 
computer repairman. Why 
did he do it? “Just for kicks!” 


Lone and the 
Handicapped: Microcom- 
puters аге being used in 
many ways to help the handi- 
capped help themselves to 
become more effective in the 
job market, more indepen- 
dent as individuals, and able 
to coexist with nonhandi- 
capped persons on a more 
equal basis. A new organiza- 


tion to help this effort is 
"Computers to Help People," 
Madison, Wisconsin, founded 
by John Boyer, a grad student 
in computer science who is 
both deaf and blind. 


! ntel Upgrades 8086: 
Intel has introduced a new 
microprocessor, called the 
80286, that is software-com- 
patible with the company's 
8086 16-bit microprocessor. 
The new processor has an on- 
chip multilevel protection 
mechanism as well as capa- 
bilities for memory manage- 
ment and virtual-memory 
address translation. Thus, it's 
targeted for the multiuser 
and multitasking market. The 
integrated circuit has 68 pins. 

Another upgrade that Intel 
is expected to release shortly 
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is to be called the 80186. It 
will have on-chip clock and 
interrupt controllers, two 
ОМА (direct memory access) 
channels, timers, counters, 
and random chip-select logic. 


О. Rumors: Tandy is 
expected to announce at 
NCC а Unix-like operating 
system for its new TRS-80 
Model 16. Experts are betting 
that it will be Microsoft's 
Xenix. Rumors also suggest 
that Xenix will be imple- 
mented оп the ІВМ Personal 
Computer and National Semi- 
conductor's new  16-bit 
microcomputer .... Word 
has it that Unix IV with the 
Writer's Workbench is being 
readied for release to com- 
mercial customers early next 
year. . Unix System V is ге- 
portedly being tested by 
AT&T and is expected to be 
adopted internally in about 
six months. 


R andom News Bits: 
Мане Electronics has a new 
microcomputer game called 
Dallas. The processor, when 
playing the role of J.R., has 
been programmed to cheat, 
lie, and blackmail... Ithaca 
Intersystems’ new version of 
Pascal/Z (version 4.0) has a 
unique feature: an interactive 
symbolic debugger called 
Swat.... If your rug is creat- 
ing static problems with your 
computer, try spraying the 
rug with a mixture of two- 
thirds Downey Fabric Soft- 
ener and one-third water in a 
spray bottle. ... M/A-Com's 
purchase of Ohio Scientific 
Inc. seems to have deter- 
mined Ohio Scientific's mov- 
ing from the personal com- 
puter market to the business 
computer market—! note 
that the пате of Ohio Scien- 
tifi has been changed to 
"MIA-Com Office Systems 
Inc”... According to a 
report from Market Venture 
Consultants, Newport Beach, 


California, 20 percent of all 
personal computers sold to- 
day are used in business, and 
this should increase to over 
30 percent by 1985... . Disk 
Trends, another marketing re- 
search organization, predicts 
that the 32-inch floppy-disk 
drive is likely to become a 
major product, especially in 
office machines. It also pre- 
dicts 3%-inch Winchester 
drives with 5-megabyte capa- 
city in volume production by 
1983....Pertec Computer 
has given up manufacturing 
floppy-disk drives to concen- 
trate on higher-margin tape 
and Winchester disk-drive 
products. ... Lifeboat Associ- 
ates has released CP/Emula- 
tor, a program that will allow 
software written with it to run 
under CP/M-86 and under 
Microsoft’s MS-DOS (used on 
IBM's Personal Computer 
and others) Cost is $750. 
... Lifeboat Associates and 
Intel have cooperatively 
formed iRUG, a users group 
for Intel's iRMX-86 operating 
system. For information write 
‘RUG, Lifeboat Associates, 
1651 Third Ave., New York, 
NY 10028. ... Intel is report- 
edly shipping its Ada com- 
piler for the iAPX432 32-bit 
microprocessor and hopes to 
have its 432 development 
system available in the last 
quarter of this year. 


О... of the Month: 
“СР/М 2.2 is extremely im- 
portant, and the 280 chip will 
live forever because of it.” 
Dr Portia Isaacson 

Future Computing Inc. 


MAIL: Е receive а large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re- 
sponse, please include a self- 
addressed, stamped envelope. 


50! Libes 
POB 1192 
Mountainside, NJ 07092 
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Cows and Catalogs 


Dear Steve, 

Another gentleman and I 
are currently trying to adapt 
the Radio Shack TRS-80 Col- 
or Computer for farm- 
control applications. Initial- 
ly, we plan to develop a 
system for computer-con- 
trolled feeding of dairy cows. 

One of our biggest hurdles 
involves reliably identifying 
each cow (up to 250) as she 
approaches the feeder. We'd 
like the computer to decide 
how much feed she is to 
receive and to update each 
cow's statistics. 

We need a unit that can be 
worn by the cow like a neck- 
lace and mated with control 
circuitry on the feeder. Ob- 
viously, durability and 
temperature sensitivity are 
major concerns. Do you have 
any ideas that might prove 
useful1 

in a different vein, my 
library of device manufac- 
turers' and distributors' 
catalogs is very small. 
Although it’s not too difficult 
to get catalogs from distri- 
butors listed in magazines 
like BYTE, I know that there 
are many outfits that could 
prove more useful. I have the 
feeling that many distributors 
ignore the most versatile and 
useful components because of 
their limited appeal. Can you 
suggest a method of building 
a larger device and compo- 
nent library? 

Gary L, Filkins Jr. 
Otsego, MI 


1 am not familiar with 
cows, but I assume that you 
are not looking for a totally 
automated feeding arrange- 
ment and that someone will 
be available at the feeder to 
do whatever is necessary. 

For reliability, I would sug- 
gest that the device around 
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the cow's neck be a passive 
one, Le. no batteries to 
replace. The first thing that 
comes to mind is a dog tag 
(cow tag?) with a bar code 
(similar to the Universal 
Product Code) printed on it. 
When a cow approaches the 
feeder, the tag is read with a 
light-sensitive wand and the 
computer prints out the feed 
requirements апа cther perti- 
nent data. This would require 
an optical bar-code interface 
іс your computer. 

Another device would 
need а resistive element 
molded into the cow tag with 
two ends brought out to a 
connector or wiper. As a cow 
approached, she would 
"punch in” to a device that 
would incorporate the 
resistance in an oscillator cir- 
cuit and output a frequency 
unique to each cow. The 
computer would identify 
each cow by the generated 
frequency. А unit must be 
constructed to use this con- 
cept. 

Here are a couple of ap- 
proaches to beef up your 
device manufacturers and 
distributors’ catalog library. 
First, the major semiconduc- 
tor manufacturers publish 
data catalogs and application 
notes about their products. 
You can contact their 
literature departments direct- 
ly. Second, you might like to 
get the Electronics Engineers 
Master Catalog, which 
covers many manufacturers. 
It's available from United 
Technical Publications, Cir- 
culation Department, 645 
Stewart Ave., Garden City, 
МУ 11530. , , . Steve 


TV Jitter Bugs 


Dear Steve, 
When I use my TRS-80 
Color Computer with an old 


Motorola tube-type color TV 
set, the picture is great. When 
I use it with my new 12-inch 
Sanyo, lots of evenly spaced 
horizontal bars fade in and 
out at about 1 Hz. Sometimes 
they disappear, at other times 
they appear diagonally or 
vertically, The controls have 
no effect, and similar bars ap- 
pear much more dimly on a 
set in the Radio Shack store. 
On a 12-inch black-and-white 
portable TV, the bars are 
worse still and, in addition, 
the picture will sometimes 


| bend asa "bump" rises slowly 


up the screen. 

Is there something wrong 
with my set, or do all radio- 
frequency (RF) modulators 
do this? Can I just tap the 
signal going into the Astec RF 
modulator and pipe it direct- 
ly into the video section of 
the set? I wrote Tandy Cor- 
poration and was referred to 
the manufacturer of my 
television. But why would it 
care whether my Color Com- 
puter works? 

Charles Hall 
Raleigh, NC 


Your problem is not caused 
by the RF modulator, but by 
a slight "sync" incompatibili- 
ty between the computer and 
the TV. Many of the newer 
TVs use phase-locked syn- 
chronization circuitry and 
thetr capture range is not 
great enough for same com- 
puters. 

It's interesting to note that 
an article in the January 1981 
Consumer Reports, "19-inch 
color TV's" (see page 36), 
dealt with this phenomenon. 
Consumers Union tested a 
number of televisions with an 
Apple ЇЇ computer, It found 
that two models (Zenith and 
Sylvania} had a “severe ver- 
tical jitter, making the 
display almost unreadable.” 

While this is little consola- 


tion to you, in your case it 
may not be your TV. You 
mentioned the same effect oc- 
curred with your computer 
on a television in a store. Did 
the stores Color Computer 
exhibit these bars? If not, you 
may have a defect in your 
computer. 

In summary, the problem 
exists with some television 
sets. Run a swap test with a 
Color Computer that func- 
tions normally and determine 
where the fault lies... . Steve 


Downloading 
to CP/M 


Dear Steve, 

А brochure on Visicorp's 
Visiterm software package 
claims that it wil] allow infor- 
mation to be downloaded 
from a larger host computer 
to an Apple H. Do you know 
of any similar software pack- 
ages that will allow down- 
loading to а CP/M-based 
microcomputer? My  com- 
pany has a Z80-based com- 
puter with a Soroc 162-120 
terminal and CP/M 2.2. The 
host computer is ап ІВМ 
360/370. 

Jolin E. O'Hare 
Tucson, AZ 


Lifeboat Associates (1651 
Third Ave., New York, NY 
10028, (212) 860-0300) sells a 
utility program, called 
BST MS, which allows you to 
download certain software 
from a large mainframe com- 
puter. BSTMS is available for 
many CP/M configurations 
at a cost of $400. 

A popular public-domain 
telecommunications program 
is Modem73, which ts the 
latest version of a program 
written by Ward Christensen. 
Modem73 is available at a 
low cost from the CP/M 
Users Group, uhich can be 
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contacted via Lifeboat 
Associates. Winterhalter & 
Associates Inc. (313 North 
First St, Ann Arbor, М 
48103, (313) 662-2002) has a 
number of programs, known 
as the Micro 3270 family, 
that emulate an IBM 3270 in- 
teractive terminal and the 
IBM 3780, 2780, 3741, and 
2770 remote-job entry ter- 
minals, Some of the versions 


run under CP/M. 


Fea 91 - 25 
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Hope this is of some help. 


. . Steve 


Digital Speedometer 


Dear Steve, 

I want to build a digital 
speedometer with а three- 
digit readout having іп- 
crements of 5 miles per hour 
(mph) or even 1 mph. Input 
pulses can be taken on a one- 


The artist, Robert Tinney. 
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pulse-to-one-tire-revolution 
basis directly from the axle or 
brake drum. My tires have a 
diameter of about 29% inches. 

I also want to build a 
digital tachometer with a 
three-digit readout to display 
my four-cylinder engine's 
speed at any range up to 9990 
revolutions per minute (rpm). 
Input pulses can be taken 
{гот an engine pulley or 
from the ignition coil. 


Collector "Edition 
BYTE COVERS 


The Byte covers shown below are available as beautiful Col- 
lector Editon Pants. Each tul color print is 11° x 14", Including 
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non-glare glass. 
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stypped UPS—no delivery 10 Р.О. 
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6 weeks delivery for framed prints 

To order use the coupon be- 
low; Visa and Мазег Charga 
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1 haven't had any luck in 
locating circuit diagrams for 
these units. Can you help? 
Peter |. Pinette 
Yorktown Helghts, NY 


A circuit for a digitai 
speedometer can be found in 
the January 1981 "Ask BYTE" 
(see page 288). The article has 
enough information to con- 
figure one for your purpose. 
A digital tachometer can be 
made using the same con- 
cepts. 

My Circuit Cellar article 
"DC Motor Controls: Build a 
Motorized Platform" (May 
1981 BYTE, page 66) also 
contained information on this 
subject. 

Both circuits consist of 
signal conditioners feeding 
decade counters with the 
binary-coded decimal (BCD) 
outputs converted to drive 
seven-segment light-emitting 
diode (LED) displays. If you 
understand how the various 
counters work (refer to 
manufacturer's data sheets), 
you can tailor the circuits to 
your specific applications. 
o. Steve 


Data т. Garbage Out 


Dear Steve, 

Most people using small 
computers for hobby or 
business have experienced 
garbled data at some time. In 
my own case, it happens oc- 
casionally on data files on my 
Charles River Data HD11-T, 
which is hooked to a Heath 
H-11A {based on the 151 
11/23 microprocessor). The 
files have been known to be 
correct beforehand, Unfor- 
tunately, there is no indica- 
tion that something has 
garbled the file until it is 
accessed, 

] suspect that some sort of 
power glitch affecting the 
disk drive is the culprit, but 
there hasn't been lightning or 
any indication of power 
problems while the system 
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in The Com- 
puter Book Club and send the 6 volumes 
circled below, plus a free copy of The 
“Compulator” Book. I understand the cost 
of the books selected is $2.95 (plus 
shipping/handling). If not satisfied, I may 
return the books within ten days without 
obligation and have my membership can- 
celled. I agree to purchase 4 or more books 
at reduced Club Prices during the next 12 
months, and may resign any time thereafter. 
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ready for MICRO 
if you want to... 


L] Go beyond canned software 
L] Use your computer for more 


than games 


L] Learn advanced programming 


techniques 


L] Understand the inner workings 
of your computer 

L] Get the most out of your 
6502/6809 system 


Month after month, MICRO gives readers 
sophisticated software applications, detailed 
discussions of programming languages, and in- 
depth hardware tutorials. 


To get the most out of your machine, say YES 
to MICRO today! We accept VISA or 
| Mastercard. $24.00 per year in the U.S., | 


$27.00 elsewhere. 


Use Our 24-hour Toll-free Service 


800-227-1617. 


In California: 800-772-3545, Ext.546 


IAICRO :: 


402 May 1582 © BYTE Publicalions inc 


mips петао Street 
жыр е А 01824 


Circla 268 on inquiry card. 


Ask BYTE 


was operating. Although the 
power line used by the sys- 
tem is not "dedicated," it is 
not overloaded. 

I'm confused by the var- 
ious advertisements for "line 
conditioners,” protectors, 
and regulators. How do you 
know if you really need one 
of these things, barring fre- 
quent catastrophes, and how 
do you choose the one suited 
for your installation? A 
1-kilovelt-ampere (КУА) 
capacity regulator costs 
about $500, so it would be 
nice to know it would help 
before making the purchase. 
It would even be better to 
save part of the cost by 
building it! 

James К. Маппаһап 
Provo, UT 


Basically, two types of 
power-line problems affect 
computers: voltage transtents 
and voltage fluctuations. 
Transients tend to place 
spikes (ie., short-duration, 
high-voltage pulses) on the 
power-supply line. Spikes 
can raise havoc with a com- 
puter. Fortunately, а well- 
designed and regulated power 
supply can suppress many of 
thern. Poorly designed power 
supplies generally fail under a 
severe transient, usually by 
means of shorted diodes. 

Ordinarily, voltage fluc- 
tuations are visible in the 
form of lights dimming or 
flashing. The problem here is 
that if the voltage goes too 
low, the regulators in the 
power supply cannot com- 
pensate and the voltage in the 
computer drops below the 
minimum specifications. The 
result is garbled data. 

On the other end, high line 
voltages should be taken care 
of by power-supply regulator 
circuits, Because a computer's 
power transformers are 
usually step-down devices, 
higher voltages result in an 
increase in heat dissipation 
by the regulators. 

Line conditioners and pro- 
tectors are often metal-oxide 


varistors (MOVs) or zener 
diodes designed to clip tran- 
sients above a certain level, 
which protects circuits down- 
stream. The regulators are 
designed to maintain the line 
vollage between prescribed 
limits. 

Which device is required 
for your computer? 1 would 
try to be more aware of the 
lights dimming or flashing 
(e.g. when a large motor 
starts or stops). 1f this is the 
case, either add a regulator or 
eliminate the offending 
device. Otherwise, try a clip- 


ping device. . . . Steve 


Wanted: RS-232C-to- 


IEEE-488 Interface 


Dear Steve, 

I recently assumed a new 
position at Kenyon College 
and discovered that some of 
the scientists on campus have 
become very frustrated trying 
to use a Hewlett-Packard HP- 
9872A Plotter that is attached 
to an HP-2647 Graphic Ter- 
minal. They have managed to 
learn about handshaking se- 
quences and other protocols, 
but the problem seems to be 
the interface. A salesman in- 
formed me that the plotter in- 
terface is an IEEE-488 and not 
the RS-232C type that is stan- 
dard on an Digital Equipment 
Corporation PDP-11/70. 

Two solutions are obvious: 
to replace the plotter with a 
different model that has the 
appropriate interface, or to 
buy or build a “black box" 
that does bidirectional RS- 
232C-to-IEEE-488 conver- 
sion. Since I'm not truly in- 
formed about electronics, I 
am wondering about the dif- 
ficulty of making such a 
black box and about the cost 
of obtaining one, if I could 
even locate such a device. 

Perhaps you know of 
someone or some company 
that has made such a 
device—or could you give me 
some estimates on the relative 


lake your pick of the litter. 


When you're ready to let your computer out and 
introduce it to the rest of the world, one of the Cat 
family of Modems is the way to do it. 

Take your pick. You can't go wrong. They're all 
purebreds— from Novation, the recognized world 
leader in personal communications. 


Cat Acoustic Modem 


Fast, accurate, reliable originate/answer modem— 
with built-in diagnostics. Just add your computer 
and phone. Then dial up the world. $189** 


Super Mike 


Replace your phone's 
carbon mike with Super 
Mike. No more carbon 
granule problems. Making 
things perfectly clear has 
never been so easy. 

$14.95** 


Auto-Cat 


Answers automatically and stores data in your 
computer until you're ready. The world's first LSI 103 
modem. State-of-the-art, all digital, crystal controlled 
direct connect. 

You're off the hook for under $250** 


Apple-Cat IE 


Major breakthrough—the intelligent modem. 
Slips into your Apple. All auto functions, selectable 
baud rates, Serial RS-232 port, BSR X-10 controller*** 
easy-to-use self-prompting format. Other options 
available. 

From $389** including software 


D-Cat 


Cet the performance and reliability of a direct 
connect modem (up to 20dB improvement) with the 
portability and price of an acoustic. Use it at home. 
Use it at work. Truly unique. 505 the price. $199** 


Call for details: (800) 423-5410 


In California (213) 996-5060 


Available from Avnet Electronics, Hamilton Electro, Hamilton Avnet, 
Kierulff Electronics, Byte Shops, Computerland, and your local 
computer store. 


Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 


"Apple is a registered trademark of Apple Computer Inc. Cat ts a trademark of Novation, Inc. which does not make Apple computers. 
*"Suggested retail price ""*BSR is a trademark of BSR Corporation 
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STARTING YOUR OWN 
MICROCOMPUTER BUSINESS. 


Starting your own microcomputer business is easy if you | 
know the right steps to take. Two volumes of the new book | 
Your Fortune In The Microcomputer Business describe the | 
things you should know to start right and to build your | 
business successfully. | 
Many people have good ideas for a successful microcomputer 
business. But they don't know how to put their ideas into 
action. These people are plenty smart. That's not the problem. 
The problem is in knowing simple things: How toanalyze the 
market. How to select the right product or service. How to get 
enough startup money. How to plan your growth and success. 
The answers to these problems аге not hard to understand. All 
you need is the right information. Your Fortune in The 
Microcomputer Business gives you the knowledge tools to 
start right, grow and prosper. 
This practical reference manual has по hocus-pocus. lt does 
not tell you how to doastrology or dating services, ]t does give 
you clear, complete, step-by-step instructions on how to get 
started right and insure your success! 
Volume I Includes: 

B The hottest trends in the market 
The seven best test markets 
How to read between the Mines at a trade show 
167 ways to reach your market 
Examples of the best ads in the business 
How to get free advertising 
The 21 steps to set up your business 
How to start а manufacturing business 
How to write в newsletter 
How to give a seminar 
How to start я service business 
How to package software for tbe mass market 
How to be в highly paid consultant 


Franchising—the good, the bad and the ugly 
Interviews with six successful microcomputer businesses 
How io use the RLC factor to be street smart, lean, mean and successful 


Volume II Includes: 
YOUR | 
LI | қ L| | 


8 Strategies for growth 

B Straight facts an incorporation 

How to bulld your organization 

How іс manage cash flow 

How to develop your accounting system 

How to manage employees, wages and salaries 

How (0 survive a cash crunch 

What to do if things get really bad 

How to maximize your profits 

How to grow by acquisition 

How (o value your business 

How and when to зеЙ your business 
WRITE. OR CALL—DONT WAIT! 


A B MN ин қана um ыш ПШ UM um EB NES ша ШШ ша d 
Wildfire Publishing, P.O. Box 420 - DS 
Carpinteria, CA 93013 Ph. (805) 684-1489 
Please send the following book(s) by return mail. 1 
understand if I want to return them for any reason within 30 
days of receipt, І can do so and get a prompt full refund. 

О Your Fortune In Тһе Microcomputer Business 

Vol. I, Getting Started, $20.00. (Postpaid) 
[] Yaur Fortune In The Microcomputer Business 

Vol. 1, Growth, Survival and Success, $20.00. (Postpaid) 
Calif. residents please add $1.20 each sales tax. 


Name 
Street 
Сиу ——— its Zip 

Endosed is г charge my MasterCharge О or Viss O 
Сагай 
Ex, Dt. ERE CU E CTUM EAS 
Signature © 1982 Wildfire Pub. - 
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Ask BYTE 
ease or difficulty of building 


one? 

Robert А, Rennert 
Kenyon College 
Gambier, OH 


Any easy solution is 
always expensive (Murphy's 
Law) and the cheap solution 
very hard (again, Murphy's 
Law) However, don't give 
up hope. 

Your first idea, replace the 
plotter, is a good one. The 
Hewlett-Packard 7221А 
Plotter is the RS-232C 
equivalent of the 9872A Plot- 
ter and it costs about the 
same. Your second solution is 
also good. One type of black 
box on the market is the 
GPIB (general-purpose inter- 
face bus, equivalent to the 
Hewlett-Packard interface) 
controller with RS-232C in- 
terface. Another is the PDP- 
11-to-GPIB interface card of 
which the National In- 
struments series is a good 
example. 

Finally, building you own 
interface is less expensive but 
more difficult than buying 
one ready-made. 

Here are some sources for 
literature and hardware. 

4. Steve 


Fairchild Camera and 
Instrument Corporation 
464 Ellis St. 

Mountain View, CA 94042 
(Re: 96L5488 GPIB circuit) 


Hewlett-Packard Company 
9920 Carver Ка. 

Cincinnati, OH 45242 

(Re: Publications 5952-0058 
and 5952-0156) 


R5-232C-to-GPIB interface 


Physical Data Inc. 
8089 Southwest Cirrus Dr. 
Beaverton, OR 97005 


ICS Electronics Corporation 
1620 Zanker Ка. 
San Jose, СА 95112 


Unibus-to-GPIB interface 


National Instruments 
Building A-117 

8900 Shoal Creek 
Austin, TX 78758, Ш 


in "Ask BYTE," Steve Ciar- 
са answers questions on 
any area of microcomput- 
ing. The most representative 
questions received each 

| month will be answered 
| and published. Do you have 

a nagging problem? Send 
your inquiry to: 

Ask BYTE 

clo Steve Ciarcia , 

POB 582 

Glastonbury CT 06033 

№ you are a subscriber to 
The Source, send your ques- 
tions by electronic mail or 
chat with Steve (ТСЕЗІ?) 
directly. Due .to the high | 
volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 


And then there were none. 


The list of already extinct animals 
grows... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 


the passenger pigeon . 
What happens if civilization 
continues to 5 


species by specie 


Man cannot live on a planet unfit for 


animals. 


Join an organization that’s doing 
something about preserving our 
endéugereo Kai ir Get involved. Write 

ational Wildlife Federation, 
А 105, 1412 16th 
Street, NW. Washington, 
ОС 20036 


It's not too late. 


wly choke out wildlife 
$; 
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AIM 65. The professionals 
microcomputer. 


Printer, display, full keyboard. Only $465.00. 


For professional learning, O PROM/ROM expansion For more on the AIM 65 micro- 
designing and work, Rockwell's sockets computer and how you can 
AIM 65" microcomputer gives [ ] Self-prompt interactive develop programs in assembly 
you an easy, inexpensive monitor firmware language, BASIC, PL/65, Pascal 
headstart. O Terminakstyle keyboard or FORTH * write Rockwell 
[ 1 20-column printer and display O Options available include: International, Electronic 
C Dual cassette, TTY and — PROM programmer Devices Division, RC55, РО. 
general purpose 1/0 module Box 3669, Anaheim, CA 92803. 
О R6502 NMOS --НМ 65 standard modules For location of nearest 
microprocessor and card cages distributor or dealer call 
[ | System expansion bus — power supply and 800-854-8099 (in California 
[ ] Read/write RAM memory enclosure 800-422-4230). 
3 Rockwell 
International 
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А whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous — like unequalled 
reliability and ultra-fine printing — they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages. 


ofalegend 


What's more, on the new-generation MX-80, 
MX-80 F/T and MX-100, you get GRAFTRAX- 
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli- 
able Epson printer. Not to mention true back- 
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they’ve got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 


Uh...three legends. 


heart of an Epson. So you still get a bidirectional, 
logical seeking, disposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliability that has made Epson the best- 
selling printers in the world. 


the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos- 
able print heads. And now we've given birth to 
the finest printers for small computers on the 


All of which should come as no surprise, espe- market. 
cially when you look at the family tree. Afterall, What's next? Wait and 
Epson invented digital printers almost seventeen see. We're already EPSON 
years ago for the 1964 Tokyo Olympics. We were expecting. EPSON AMERICA, INC. 


3415 Kashiwa Street » Torrance, СА 90505 • (213) 539-9140 


ORIGINAL ORIGINAL МХ-0 MX-80 FT MX-100 
FEATURE MX-80 СКАРТКАХ-80° МХ-10 with GRAFTRAX-Plus 
Bidirectional x X X x x x 
Logical seeking function X X x x x X 
Disposable print head x x x x x X 
:90 CPS x x x x x x 
Matrix: 9x9 x X X X x X 
Selectable paper feed X x x 
PAPER HANDLING FUNCTIONS 
Lines ton/216 x X X X 
fam X X x x x x 
le horizontal tabs x x x x X X 
Skip over x X X X 
PRINT MODES AND CHARACTER FONTS 
96 ASCII characters X X X X X X 
Italics character font X X X X 
Special international symbols X x x 
D Ron Aneel tee а X X X x X X 
___Subscript/Superscript print mode  хж х ж. 
Underline mode Хх х Хх 
LOCO хх X X х Хх жх. 
ки хх ^^ 
г | аа a CE Ы л> д. 
E ——— o ee Е 
— DOT GRAPHICS MODE —( 51 LLL AAA 
Line drawing graphics X x X 
Bit image e 50 D.P.. X Ж X X X 
Bit umage120 D.P1. X X x x x 
CONTROL FUNCTIONS 
Software p reset x x x X 
Adjustable right margin x x x X 
True back space X X X X 
INTERFACES 
Standard — le8-bit X X A X X x 
Optional — RS-232C current loop w/2K buffer x X X X X X 
R5-232C x-on/x-otf w/2K buffer x X x x x X 
JEEE-488 X X X X X X 


“Талдау TRS-80 block graphics only available with GRAFTRAX 60. 


ABCDEFGHIJKLMN abcdefghi jkimn ARCDVEFGHIUKL ANabcderfghi ук] тр 91254 
ABRCDEFGHIJKLMN abcdefghi jklmnABCREFGHIVALNN ahcdefghi jkl оп 1234 
ABCDEFGHIJKLMN abcdef ghi jklmnABCDEFGHIJALANabcdef ор: jk1pp 01254 
ABCDEF abcdet ABC RPE Fab- «= fai 22-5 ате» 
ABCDEFBHIJKLMNOPDRSTUWX abcdetghi jkl mopgrstuvex BPCDETGRIJKLNNOPORSTIUNA abcdef ghi ;jkI1mpopgrstuvux 81224547 
ез = 4 ©? > < «=> ий & 


ABCDEFOAHIIKLMNeabcdef ghi 9 1 тг AAC DEF BATIAMLANe@ A cde Kf ghd уй ог 0 3, 2:54 
АВСОЕРОНІ ЗК МИОРОЯаТОуУуЫХ abcdetght jhi anapqrStuvn AJCREFERIJNLNHOPURSTUONAabCde ghi gkinnoggr ftavex #1234567 


Circle 165 on Inquiry card. 


Event Queue 


May 1982 


May 

Courses from Boeing Com- 
puter Services, various sites 
throughout the U.S. Boeing 
Computer Services is offering 
a wide variety of computer- 
related courses at its regional 


service centers, Course topics . 


range from "Introduction to 
Data Processing" to "Struc- 
tured Program Development 
in FORTKAN." For a com- 
plete schedule of times, loca- 
tions, and fees, contact Boe- 
ing Computer Services Co., 
Education and Training Divi- 
sion, РОВ 24346, Seattle, 
WA 98124, (206) 575-7700. 


May 

Courses in Structured Sys- 
tems, various sites through- 
out the U.S. Courses in 
"Structured Systems Design," 
and "Structured Require- 
ments Definition" are being 
offered by Ken Orr and Asso- 
сізіев, For information on 
meeting times, places, and 
fees, contact Ken Orr and As- 
sociates Inc., 715 East 8th, 
Topeka, KS 66607, (800) 
255-2459; in Kansas, (913) 
233-2349. 


May 

Courses from George 
Washington University, San 
Jose, CA; Washington, DC; 
Mexico City; Mexico; and 
Berlin, West Germany, 
Among the courses scheduled 
are “Computer Performance 
Evaluation,” “Workshop in 
Data Communications for 
Microcomputers,” and 
“Microcomputer Applica- 
tions Workshop.” Fees range 
from $590 to $760. Contact 
Continuing Engineering 
Education, School of 
Engineering and Applied 
Science, George Washington 
University, Washington, DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-6106. 
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May 

Seminars and Conferences 
from Datapro Research, vari- 
ous sites throughout the U.S. 
Among the topics to be pre- 
sented are “IBM's Systems 
Network Architecture,” 
“Data Dictionary/Directory 
Systems," and "Data Process- 
ing: Fundamental Concepts." 
Enrollment fees are $640 for 
Datapro subscribers and $690 
for nonsubscribers. For a 
complete catalog with de- 
scriptions, dates, and loca- 
tions, contact Datapro Re- 
search Corp., 1805 Under- 
wood Blvd., Delran, М) 
08075, (800) 257-9406; in 
New Jersey, (609) 764-0100. 


May 

Technology Transfer In- 
stitute Seminars, Washing- 
ton, DC, and San Francisco, 
СА. “Fundamentals of Data- 
base Management," “Fun- 
damentals of Data Struc- 
tures," and “X.25 and Other 
Protocol Interfaces" are 
among the seminars being 
Offered, Contact Technology 
Transfer Institute, 741 10th 
St., Santa Monica, СА 
90402, (213) 394-8305. 


May-June 

Intensive Two-day Seminars 
for Professional Develop- 
ment, various sites through- 
out New England. Among 
the seminars to be offered by 
Worcester Polytechnic In- 
stitute are "Fundamentals of 
Data Processing," "Distri- 
buted Systems: The Architec- 
ture and Utilization of this 
Revolutionary Technology," 
and “Microprocessors: Hard- 
ware, Software, and Applica- 
tions." Registration fees 
range from $445 for a two- 
day program to $990 for a 
seven-day executive institute, 
For complete details, contact 
Ms. Ginny Bazarian, Office 
of Continuing Education, 
Worcester Polytechnic In- 
stitute, Worcester, MA 
01609, (617) 793-5517. 


May-June 

Cooperative Education Pro- 
gram, various sites through- 
out the U.S. This series of 
more than 100 data-pro- 
cessing courses is presented 
by Q.E.D. Information 
Sciences Inc. Course topics 
include systems develop- 
ment, structured methodol- 
ogies, database, telecom- 
munications, management, 
and human reiations. These 
two- to five-day courses аге 
tailored for analysts, 
designers, programmers, 
managers, and other users. 
For additional details, con- 
tact the Manager of Educa- 
tion Programs, Q.E.D Infor- 
mation Sciences [nc., Q.E.D. 
Plaza, POB 181, Wellesley, 
MA 02181, (800) 343-4848; 
in Massachusetts, (617) 
237-5656. 


May-]une 

Courses and Seminars from 
Sira Institute, various sites 
throughout England. Sira In- 
stitute is sponsoring seminars 
on a wide variety of subjects, 
ranging from microprocessor 
familiarization to design and 
development of microproces- 
sor-based equipment. For de- 
tails, contact Conferences & 
Courses Unit, Sira Institute 
Ltd., South Hill, Chislehurst, 
Kent BR7 БЕН, England. 


May-]une 

National Computer Graphics 
Association Seminar Pro- 
gram, various sites through- 
out the U.S. Topics include 
"Computer Graphics: Tech- 
nology and Applications," 
"Successful Business Graph- 
ics" and "Applications of 
Computer Graphics to Trans- 
portation Problems." Semi- 
nar fees are $395 for associa- 
tion members and $425 for 
nonmembers. For complete 
details, contact Eloise 
Wenker, NCGA Seminar, 
2033 М St, NW, #300, Wash- 
ington, DC 20036, (202) 
466-4102. 


May-]une 

Datamation Institute 5emi- 
nars on Information Manage- 
ment, various sites through- 
out the U.S. Databases and 
communications, systems 
performance, data-processing 
management, word process- 
ing, office automation, com- 
puter graphics, and topics of 
general interest are among 
the areas to be covered by 
these two-day seminars, Fees 
range from $495 to $595. For 
schedules of times and places, 
contact Karen Smolens, the 
Center for Management Re- 
search, Datamation Institute 
Seminar Coordination 
Office, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738-5020. 


May-June 

Education and Training 
Seminars, various sites 
throughout the U.S. and 
Europe. Among the seminar 
topics offered by STSC Inc. 
and APL«Plus International 
are “Nested Arrays,” “Inter- 
mediate APL,” and “Ad- 
vanced APL Programming 
Techniques.” For complete 
details on these and other 
seminars, contact the 
Seminar Administrator, 
STSC Inc, 11 Clearbrook 
Rd., Elmsford, NY 10523, 
(914) 347-5560. In Europe, 
contact APLsPlus Interna- 
tional, Tour Neptune, Cedex 
N°20, 92086 Paris La 


Défense, France, Tel: 
1773.79.64. 

May-June 

The Master Method of Selling 


Small-Business Systems, 
Westlake Village, CA. This 
one-day seminar is designed 
for mini- and microcomputer 
manufacturers and software 
vendors who sell small- 
business systems, The 
seminar fee is $150, For 
details, contact Seminar In- 
formation, М. W. I- inc., 
32038 Watergate Court, 
Westlake Village, CA 91361, 
(213) 889-2607, 
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Motorola, IBM PC, EXORCISOR I and EXORCISOR II 
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systems. 
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DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 
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Event Queue 


May-June 

One- and Two-day Profes- 
sional Development Sem- 
inars, various sites in the 
greater Boston area. Among 
the courses being offered by 
Boston University are “Виві- 
ness Writing for Results,” Im- 
proving Customer Service," 
and “Assertive Manage- 
ment." Registration fees 
range from $295 for a one- 
day program to $445 for a 
two-day program. These 
seminars can be conducted 
within your company. For 
details, contact Ms. Joan 
Merrick, Center for Manage- 
ment Research, 850 Boylston 
St., Chestnut Hill, МА 
02167, (617) 738-5020. For in- 
formation on the in-company 
seminars, contact Ms. Elaine 
Dee at the same address. 


May-June 
Productivity ‘82, various sites 


throughout the U.S. and 
Canada. This two-day show 


Г] rican 


THE 


LOW 
COST 


features hands-on demonstra- 
tions of Hewlett-Packard's 
newest computer and ap- 
plication solutions ranging 
from personal and small- 
business computers to the 
top-of-the-line computer 
systems for office computing, 
distributed data processing, 
and factory automation. Six- 
teen different seminars are 
held each day on such topics 
as using personal computers, 
choosing financial and ар- 
plications software, and 
preparing easy-to-read 
graphics, Additional infor- 
mation can be obtained from 
local Hewlett-Packard sales 
offices or from Rudanne 
Clark, Hewlett-Packard, 
3000 Hanover St., Palo Alto, 
CA 94304, (415) 857-7247. 


Mey-/une 

Sensors & Systems ‘82, vari- 
ous sites throughout the cen- 
tral and western regions of the 
U.S. This series of three-day 


7470 UU 7470 P5 


PLOTTER 


conferences will cover all 
aspects of sensor technology 
from temperature sensors 
through to displacement, ve- 
locity, acceleration, magnetic 
field, and moisture. Other 
topics to be covered include 
signal conditioning, digital in- 
terfaces, and system inter- 
faces, Contact Network Ex- 
hibitions, 785 Harriet Ave., 
Campbell, CA 95008, (408) 
370-1661. 


May-July 

Computerized Robots, 
various sites throughout the 
0.5. This four-day course is 
tailored for managers con- 
cemed with the planning and 
design of advanced manufac- 
turing methods and for those 
who will be involved with the 
development and integration 
of high-technology robot 
systems. Course topics in- 
clude the extent of robot 
automation in the U.S., 
Japan, and Europe; technical 


7470 Uoc 


11925 


capabilities and limitations of 
robots; robot sensory 
mechanisms, vision, touch, 
proximity; and programming 
techniques for robot control. 
The course fee is $845. For 
details, contact Ruth Dor- 
dick, integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, 
CA 90405, (BOO) 421-8166; in 
California, (800) 352-8251. 


May-]uly 

Meetings, Seminars, and Pro- 
grams from the Electronic in- 
dustries Association (EIA), 
various sites throughout the 
U.S. Among the events 
planned are the Electronic 
Components Conference, the 
Government/Industry Ex- 
ecutive Roundtable “82, and а 
symposium оп “Telecom- 
munications: Trends and 
Directions.” Contact ША, 
2001 Eye St. NW, Washing- 
ton, DC 20006, (202) 
457-4981. 


7470 


mir. sugg. list 
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With a choice of interfaces to work with 


APPLE © COMMODORE © HEWLETT PACKARD e 


PERSONAL COMPUTERS 


Quality graphics made affordable by 
Hewlett Packard and Elek - Tek Тһе геуо- 
lutionary new НР - 7470 personal com- 
puter plotter helps you chart such diverse | 
data as statistical analysis, sales - profit- 
debt, engineering analysis, production 
and machine efficiencies, reports and 
forecasts, Return on equity and capital, 
project schedules, Working capital and 
cash flow, "what if" planning, market 
shares and more and more and MORE 


Easy to operate 
Charts in minutes 


Inexpensive to awn 


Superior resolution 

e-pen auto plotting 

May use up to 10 COLORS 
For paper presentations 
Fortransparency presentations 


OF COURSE, it's. Vl васкаяь 


quality, reliability, service, support and 


SOFTWARE AVAILABLE so you don't need to program. 


CALL TOLL- FREE 800- 621- 1269 ЕЕ Illinois, Alaska, Hawaii) 


[ Accessories discounted too. Carporata Accounts invitad. Mastercharge or Visa by mail or phone. Mail Cashrer's 
ТА to clear). Add $4.00 1st iter; (Alaska, Hawaii, Puerto Rico, Canada add $8.00 first item) $100 га. add' sh 
tax Prices subject to change WRITE for free catalog. ALL ELEK- TEK MERCHANDISE IS BRAND NEW, 


= ЕСЕК-ТЕК inc. 
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Order, Personal Check | 


ЕЗГІ Shipments to IL address add | 
IRBT QUALITY AMD COMPLETE. 


6557 North Lincoln Avenue, Chicago IL 60645 


(800) 691 - 1969 


(312) 677 - 7660 
Circle 158 on inquiry card. 


If yau're into Atari, get into ASAP. When it 
comesto Atari, ASAPhas Кай — computers, 
a full line of accessories, and one of the 
most complete lines of software on the 
market, Whether yau use your Atari for 
eh or play, make ASAP your source. Call 
today. 


The Atari* 800" Computer features color 
graphics and English characters with truly 
high resolution, high quality sound, expand- 
able memory andsieek modular appearance. 


Atari* 400° — 16K або available: $349.00. 


OPTIONAL ACCESSORIES 


ATARIe 410" Program Recorder. . . 
ATARIe 810™ Disk Drive........ 


PRICE 
. 80.00 
455.00 


АТАН! 822” Therma! Printer... . . 299.00 

АТАА 820" 40-column Dot 

Matrix Impact Printer .......... 279.00 

ATARI* 825 80-соіштіп Dot 

Matrix Impact Printer. ......... 625.00 

АТАВ 830 Acoustic Modem.... 159.00 

ATARI? 850" Interface Module... . 169.00 

ATARI* Paddle (CX30-04) and 

Joystick (СХ40-04)......... s... 7.95 

ASAP 16К RAM Module .......... 55.00 

COMPLETE SOFTWARE LIBRARY INCLUDES 

THESE POPULAR UNITS: 

Alari® 

Music Composer ROM ...a200 618107 Czar Tape ..... 1295 

Assembler /Editor ROM 4500 ТЕК (Terminal ROM) 2400 

Mortgage Tum Analysis Space Invader ROM .....30.00 
^ "з т. 1506 ЭСГЕП............... 80 

құ Analysis Disk . . ... 1995 Asteroid ............ 3200 

Stock Charting ........ 2295 Missile Command ......3200 

Bond Analysis Disk ..... 19.95 Arcade Plus 

Mailing List Таре....... 1995 Ghost Hunter Cassette .. . 25.00 

Touch Typing (2 tapes) .. 19.95 Ghost Hunter Disk ...... 3000 

Graph It (2 tapes)....... 17.95 Әй! —  — 

Word Processor....... 119.00 Atari Mailing List Disk . . . 19.95 

Personal Finance.......64.95 Atari Character Generator 

Microsoft Basic ..... ...75.00 - iat шш 7. 16.95 

Basketball ROM . . .. .... 2700 ТӨ Wizard Disk ....... 8995 

Зирег Breakout ROM ч ... 2000 "оратын Album 1 16.95 

Computer Chess ROM ...3200 Micropaintor Alka 2 о 

3D Tic Тас Toe ROM, ....2500 Disk ....... pa n 16.95 

Star Raiders ROM ...... 36.00 Le Stick Accessory .....3000 

Kingdom Cassette ...... 12.95 On-Line Systems 

Blackjack Cassette ..... 1295 HI-RES Adv #0 — Mission: 

Biorhyttim Cassette.....12.95 — Asteroid Disk..,... .... 9.95 


азар 


1198 Е Willow 51. Signal НИ, СА 90806 


Circle 30 on inquiry card. 


HI-RES Adv Е2-- Wiz & Princess 
М 55555552220... ,..2500 


s МА Disk ........ 2995 


Jawbreaker Disk ....... 25.00 
зойроги Adventure {Х-га 
НЯ on 
Тһе Next Step Disk ..... 2995 
Personal Software 

Visicalc Disk ,........ 16900 
РОЯ HOME ENTERTAINMENT 
SYSTEMS: 

Activision 

Üragster Cartridge ...... 18.50 


Boxing Cartridge ....... 18.50 
Checkers Cartridge ..... 18.50 
Fishing Derby Cartridge 18.50 
Skiing Cartridge ....... 18.50 
Bridge Cartridge ....... 2395 
Tennis Cartridge ....... 1850 


Laser Blast Cartridge . . . . 16.50 
Freeway Cartridge...... 18.50 
Kaboom! Cartridge .....18.50 
Stampede Cartridge ..... 18.50 
Ке Hockey Cartridge ... . 23.95 


ALL PRICES SUBJECT ТО CHANGE WITHOUT NOTICE. CALL FOR BEST PRICE 
ASAP offers a 15-day buyer protection policy: full money-back guarantee if not totally satisfied. 


И information: name, address, phone; ship b 


UPS or Mail. Shipping charge: add $2.50 up 


to 1 Ib. (UPS blue), U.S. Mail add $1.50 (0.5. only) ($25 00 minimum order). 


Terms: We accept cash, check, money orders, Visa and Master Charge (U.S, funds only). Тах:6% 
Calif. res., COD's and terms available on approval (School PO's Accepted). 


Той free outside California: |800) 421-7701. Inside California: (213] 595-6431 (714) 891-2663. 
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May-fuly 

Speech Synthesis and Recog- 
nition, various sites through- 
out the U.S. This four-day 
seminar is for product 
development and design 
engineers, systems analysts, 
programmers, and technical 
managers who will be in- 
volved with the planning, 
design, and implementation 
of voice input/output (VIO) 
systems. Among the topics to 
be covered are understanding 
voice-processing algorithms 
and software, evaluating 
available VIO hardware com- 
ponents and systems, and 
using speech-synthesis tech- 
niques. in-class presentations 
of VIO systems, components, 
and techniques will illustrate 
discussions. The course fee is 
$795. Contact Ruth Dordick, 
Integrated Computer Sys- 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (800) 421-8166; in 
California, (800) 352-8251. 


May-July 

Structured Design and Pro- 
gramming, various sites 
throughout the U.S. This 
four-day course emphasizes 
the development of skills that 
facilitate the efficient produc- 
tion of reliable, well-doc- 
umented, and maintainable 
programs, on time and within 
budget. Some of the topics to 
be addressed are structured 
software design methods, 
how to write structured pro- 
grams for mini- and micro- 
computers, and how to im- 
prove program readability 
and reliability. The course fee 
is $795. Contact Ruth Dor- 
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, 
CA 90405, (800) 421-8166; in 
California, (800) 352-8251. 


May-]uly 

Technical Classes from Zilog, 
Campbell, CA. Zilog is offer- 
ing a series of one- to five-day 


In Less Than 3 Minutes 


Y our ІВМ Model 50,60, or 75 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 апа 
5061 can be installed easily and require NO modifications 


to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 
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technical classes at its Cali- 
fornia-based training facility. 
Topics range from “Micropro- 
cessors: A General Introduc- 
tion" to "Zeus/System 8000 
User.” Contact Zilog, Train- 
ing and Education Dept., 1315 
Dell Ave., Campbell, CA 
95008, (408) 446-4666. 


May-july 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. This 
four-day course will focus on 
the practical aspects of net- 
work design, interfacing, 
protocols, and packet switch- 
ing. Among the topics to be 
covered are how to determine 
system requirements and рег- 
form design trade-offs, how 
to carry out network com- 
munication and control pro- 
tocols, and how to evaluate 
available network hardware 
and software components. 
The course fee is $845. For 
complete details, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 
Pico Blvd., РОВ 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, (800) 
352-8251. 


May-August 

Engineering Summer Con- 
ferences, Chrysler Center for 
Continuing Engineering 
Education, North Campus, 
University of Michigan, Ann 
Arbor, MI. Among the con- 
ferences being offered are 
“Interactive Design with 
Computers," "Applied 
Numerical Methods," and 
"Robotics: Concepts, 
Theory, and Applications." 
For complete details, contact 
Engineering Summer Соп- 
ferences, 200 Chrysler 
Center, North Campus, 
University of Michigan, Апл 
Arbor, MI 48109, (313) 
764-8490. 


May 9-12 

Тһе Seventeenth Annual 
Meeting of the Association 
for the Advancement of 
Medical Instrumentation 


(AAMI), Hyatt Regency Em- 
barcadero, San Francisco, 
CA. Approximately 50 scien- 
tific and technical sessions 
will explore such topics as 
nuclear rnagnetic resonance 
imaging, computerized data 
management for surgical 
anesthesia monitoring, and 
patient data management. 
Exhibits will be featured. For 
details, contact the AAMI, 
Suite 602, 1901 North Fort 
Myer Dr., Arlington, УА 
22209, (703) 525-4890. 


May 10-12 

Dexpo 82, Marriott Hotel, 
Atlanta, СА. This exposition 
features DEC- (Digital Equip- 
ment Corporation) compati- 
ble hardware, software, and 
services, Contact Expoconsul 
International Inc., 19 Yeger 
Rd. Cranbury, NJ 08512, 
(609) 799-1661. 


May 10-13 
The Annual Meeting and 
Technical Conference of the 
IEEE Industrial Power Sys- 
tems Department, Marriott 
Hotel, Philadelphia, PA. For 
details, contact Dr. Paul 
Reece, General Electric Co., 
6901 Elmwood Ave., Mail 
Drop 06302, Philadelphia, 
PA 19142, (215) 726-2800. 


May 10-14 

Introduction to Microproces- 
sor Systems Engineering, 
University of Tennessee 
Space Institute, Tullahoma, 
TN. For details, contact Jules 
Bernard, University of Ten- 
nessee Space Institute, Tulla- 
homa, ТМ 37388, (615) 
455-0631, ext, 278. 


Мау 10-14 

The Twentieth Annual Con- 
vention of the Association for 
Educational Data Systems 
(AEDS), Sheraton Twin 
Towers, Orlando, FL. This 
convention includes presenta- 
tions on the state of the art in 
educational computing. Ad- 
ministrative and instructional 
computing applications will 
be presented, and new ways 
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Space Eggs .... ... oe #24" | 


YOUR COMPUTER HEADQUARTERS 


(ере 


РАСКАСЕ " 
е И 4 
AMA 
w/controller COS 3.3 


в 12" Green Monitor 


5225599 


BUSINESSAAAN’S 
SPECIAL 


* Apple A plus 48x 
* Apple Disc Drive Ii 
w/interfoce DOS 3.3 


Green Monitor 


32074% 


THE COMMUNICATOR 


» DC Hayas Micromodam I 


* Source Telecammunication 


» 12" High Resolution 
* Visicale 3.3 Software 


12" High Resolution Monitor J ai os 25 E^ Data Capture 4.080 Videx .'89'* Tigers in the Snow... ...'32" | 

. OKIDATA Microline 80 Printerf Basic Compiler ........*295" SOFTWARE PUBLISHING The Battle of Shiloh. ,,,.."32" $ NEW! FIBERBUILT CASE 
* Printer cable w/intertace J^. Tasc Compiler ......... S. essere ло crearea Т" The Snaltered Alliance . . "4g FOR APPLE! 
ө 105 Orig. Easywriter Cobal-80 .,........... *596m PFS Report..... .......77" ComputerBaseball . ., 132" * Fits Apple & 2 Disc Drives 
b pu Contex! Connector .....1145% FHOENIX SOFTWARE "rn eal Quarlerback . - pom * Detachoble Cover. 
c. £n USA Zoom Graphics .........' 999 Та joystick Oo i 48" 56595 
Apple Worid ,...,....... M9" Master Diagnostic “ТС Game Paddies ...... '34* -— 
3D Super Graphics. ......*93" (Formerly Brain Surgeon) 142" МЕМ! LOGO for Apple . . 


VP-3501 Videotex Data Terminal 
Turn your home TV іпіс а 
time-sharing videotex dis ; lay. 


* SHARP MINI COMPUTERS % 
PC-1500 LED POCKET COMPUTER 
Extended BASIC system capable of 2 
{ dimens. arrays. Full graphic commands 


Now Only 525485 


cub 


СЕ-122 15.DIGIT MINI DOT PRINTER 
| Риги oul program & program performance 

PC-1211 POCKET COMPUTER CASSETTE INTEAFACE: Saves data or pro- 
Formdable co ғы. power. Program- grams оп саззе!е аре. Search saved data 
табе with BASIC language. 24 digit LCD. Бу fe пате. 


Now Only 51:3095 Now Only 54 1043$ 
‚Тех HEWLETT 
as Instruments (С а, |25 CERT 


PRINTERS 
OKIDATA 83A Graphics, 120 CPS, 
Bidirectional, Friction & Tractor, 136 Col. 
Serial & Parallel, Takes 15" Paper 729.98 
OKIDATA 82A Graphics, 120 CPS, 
Bidirectional, Friclion and Traclor Feed, 
Sarial & Parallel, 80/132 Cotumns . 489.95 
Tractor Feed, Opl .,, .........55.00 
OKIDATA OKIGRAPH'* — Creale Ņ- 
lusirations, Graphs, Charts or whatever a 
CRT screen lela ifto. ....... ... 69.00 


Only 53599 


Buellt am! 


LEXICON: LEX-21 Portable Termina 


Modem 


malen (Vus өшін In! CENTRONICS 739-1 Graphics, 100CPS 
lightest, “pil с: Monospaced Mode, Right Justilication, 
lowest cost, > p^ ый = Friction and Tractor орон reaper 525.00 
Printing NA | p. XEROX Diablo 830 with word process- 
Communicalions  Ф ТІ 99/4А СОМРОТЕВ E ing enhancement ............2399.00 
Terminal Сай lor (ow price! NEW LOW PRICE $32995 А Complete Compor System Bi-directional Tractor toptionaf) . 205.00 

FREE! RF Modulstor with In One Small Package. es Mathes F10-40 Dir Pare 

С: commodore purchase of ТІ 99/4A The HP-85A в a powerful BASIC | Letter уРгітег..........1599. 


СТОН 8510 Pro Writer, 120 CPS, 136 
Columns, Parallel, BidirecHonal, FIT, Нюп 
Resolulion Graphics . 518.00 

МЕС 8023 Pro Whiter, 100 CPS, 136 Col. 
Рағайа!, Bidirectional, Tractor and Frig- 
tion, High Resolution Graphics .519.00 


language computer, complele wilh key- 
board, CRT display, printer and disc drive 
ail in one self contained 20 №. unit. 16К- 
RAM memory, expandable io 32K. 


HP-85A Now Low Price 31 982° 
PLUS! 


: 2 Free Software 
Application Packs 190% Value! 
(WHILE SUPPLY LASTS). 


HP-125 wow Low Price 91982 
НР 82091 М 5%" Disc Drive. , .*1650?" 
410 Programmable Recorder .. .*79** | HP 72258 Graphics Piciter ,, ,21939°° 
POPULAR ATARI GAMES IN STOCK! | HP 829056 Serial Printer ....... 37499? 


We carry the full line of ТІ and HP Programmoble Calculators. МЕС JC120117" Color. |. ''"849.95 


CORPORATE ACCOUNTS WELCOME (212) 260-4410 
TOLL FREE OUT-OF-STATE 


2 800-221-5558 
800-223-5661 


‚ and зга subject to limned availability. Not responsible for typographical errors. This ad supersedes all other ads prior to May "82 
82, and are subject to change without notice, Ail orders subject to verification and acceplance. Minimum shipping and handing $4.95 


Full line of Hardware, Software 
& Accessories IN STOCK! 


TI LOGO PHM 3040...... .*89% 


у4Т p los irom v 
FREE! remos 
ARCADE gome free from ТІ. 
. OFFER EXPIRES * 5/13/82 __ 
ATARI 800 w/16K . , 5...” 5699 
ATARI 400............."320% 
810 Disc Огіуе..............! 459" 


upyana = 


PERSONAL COMPUTER 


VIC 20 and AF Modulator 
PRICED TOO LOW TO PRINT 


EPSON 
МХ-80..449.00 MX-80FT. .579.00 
MX-100FT ,.......739.00 
MONITORS 
SANYO VM-4509 9" BAW., ......169,85 
SAN'YO DM-B112CX 12" Gresn ....269.95 
SANYO OMC-6013 13" Color... .,.449 95 
NEC JB 1201 12" Groen ,.....,,..179,95 


BK Memory Ехрапвіоп.......59.85 
PhoneModam I/VIC by Bizcom....139.95 
DATACORDER (Cass. Prog.) ...,..69.95 
VT 106A 6 Рк, Recreational Prog. ‚...49.95 
Super Елреміес.,.................57.85 


67 West 47th Street, New York, N.Y. 10036 
115 West 45th Street, New York, МУ. 10036 
MAIL ORDER ADDRESS: 36 E, 19th St. New York, М.Ү. 10003 


Hems on sale lor limited time anl 
Prices elfactve as o! March 23, 1 
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of improving educational pro- 
cesses will be explored, Con- 
tact AEDS, 1201 Sixteenth St. 
NW, Washington, DC 20036, 
(202) 833-4100. 


May 11 

DEC-Compatible Show, 
Omni International, Atlanta, 
GA. This conference for Dig- 
ital Equipment Corporation 
(DEC) users is sponsored by 
MDB Systems. It is designed 
to provide users with selec- 
tion assistance and applica- 
tion support for a wide range 
of products. Contact MDB 
Systems Inc. 1995 North 
Batavia St., Orange, СА 
92665, (714) 998-6900. 


May 14-15 

The Second Annual Southern 
California Computers-in-Edu- 
cation Conference, University 
High Scool, Irvine, CA. This 
conference covers the applica- 
tion of computers in educa- 
tion from kindergarten 
through two-year college. All 
areas of curriculum will be 
covered, including reading, 
mathematics, science, lan- 
guage, and special education. 
Hands-on workshops and 
field trips are planned. Con- 
tact Craig Walker, Arrow- 
view Intermediate School, 
2299 North G St., San Bernar- 


dino, СА 92405, (714) 
886-9118. 
May 14-16 
Applefest/Boston, Hynes 


Auditorium, Boston, МА, 
This show will feature more 
than 200 displays and booths 
of Apple-compatible products 
and accessories. Seminars and 
panel discussions will be held. 
Ticket prices are $6 per day ог 
$15 for a three-day pass, Con- 
tact National Computer 
Shows, 824 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 739-2000, 


Мау 15-16 

The North American Com- 
puter Othello Championship, 
Learning Resources Center, 
Andersen Hall, Northwestern 
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University, Evanston, IL. This 
two-day tournament is spon- 
sored by the United States 
Othello Association. Cham- 
pions will be determined in 
three categories: microcom- 
puter systems (located on 
site), mainframe systems (tele- 
phone hookup), and special- 
purpose Othello machines. 
For complete tournament de- 
tails, write to Professor Peter 
W. Frey, Dept. of Psychol- 
ogy, Northwestern Univer- 
sity, Evanston, IL 60201. 


May 16-21 

Advanced DP Training Man- 
agement Workshop, Los 
Angeles, CA. This workshop 
is intended for training man- 
agers directly responsible for 
planning, monitoring, and 
evaluating data-processing 
training and reporting to 
upper-level management. 
The prerequisite for this 
workshop is completion of 
Deltak's Training Managers’ 
Workshop (see May 23-28) 
and a minimum of one year's 
experience since completion 
or the equivalent on-the-job 
experience, The registration 
fee is $850. Contact Linda 
Hubacek, Deltak Inc., 1220 
Kensington Rd., Oak Brook, 
IL 60521, (312) 920-0700. 


May 17-21 

Graphics Interface 82, Toron- 
to, Ontario, Canada. This 
conference and exhibition is 
sponsored by the Canadian 
Man-Computer Communica- 
tions Society and the Na- 
tional Computer Graphics 
Association of Canada. 
Papers and speakers will 
address а wide variety of 
topics, including man-com- 
puter interaction, animation, 
graphics algorithms, ала 
computer-aided design and 
manufacturing. For details, 
contact Rich MacKay, Data- 
plotting Services Inc., 160 
Duncan Mills Rd., Don Mills, 
Ontario M3B 175, Canada, 
(416) 447-8518. 


May 18-20 

Microcomputers in Educa- 
tion, Gutman Library, Cam- 
bridge, МА. This series of 
workshops is designed for 
educators at all levels. Topics 
include an overview of the 
educational uses of micro- 
computers, BASIC and 
graphics, Pascal, and the ad- 
ministrative uses of тісто- 
computers, Hands-on ex- 
perience will be emphasized. 
For information, contact 
Technical Education Re- 
search Centers, 8 Eliot бі., 
Cambridge, МА 02138, (617) 
547-3890. 


May 18-20 

Northcon/82 High-Technol- 
ogy Electronics Exhibition 
and Convention, Seattle 
Center Coliseum, Seattle, 
WA. Contact Electronics 
Conventions Inc., 999 North 
Sepulveda Blvd., E! Segundo, 
СА 90245, (800) 421-6816; in 
California, (213) 772-2965. 


May 19-21 

Computer Hong Kong 82, 
Regent Hotel, Hong Kong. 
This three-day program, 
which embraces the Fifth 
Hong Kong Computer Con- 
ference, will Focus on the elec- 
tronic ‘data-processing mar- 
ket, For further details, con- 
tact Kallman Associates, 5 
Maple Court, Ridgewood, NJ 
07450, (201) 652-7070. 


Мау 20-21 

The Third Annual Computer 
Law Institute, Los Angeles, 
CA, This institute will pro- 
vide an in-depth program on 
antitrust, proprietary rights, 
and contractual issues con- 
fronting the computer indus- 
try. Among the topics to be 
covered are fair trade prac- 
tices and the negotiation and 
structuring of distributor, 
dealer, and original equip- 
ment manufacturer contracts. 
Contact Ami Silverman, 
University of Southern 
California Law Center, 
University Park, Los 
Angeles, CA 90007, (213) 
743-2582. 


May 20-21 

The Third Annual Electronic 
Mail Seminar, ВВМ Confer- 
ence Center, Cambridge, 
MA. This seminar is designed 
for anyone investigating, 
planning, implementing, or 
expanding computer-based 
message systems. The tech- 
nical, social, and managerial 
issues involved in a successful 
electronic mail program will 
be studied. Hands-on ex- 
perience will be provided. 
Contact BBN [Information 
Management Согр., 10 
Moulton St., Cambridge, 
MA 02238, (617) 497-2929, 


May 21-23 

The 1982 Computer Showcase 
Expo, Boston, MA. The Com- 
puter Showcase is designed 
for small-business owners, in- 
dependent professionals, and 
corporate managers. Admis- 
sion is 67.50, For further 
details, contact the Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 01701, 
(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 


May 22 

The First Regional Confer- 
ence on Technology and 
Special Education, Mill Neck 
Manor Lutheran School for 
the Deaf, Mill Neck, NY. 
Sponsored by the New York 
State Association for Educa- 
tional Data Systems, this 
conference will focus on com- 
puter applications in special 
education for administrators, 
teachers, and parents. Con- 
tact Dr. Dolores Shanahan, 
Commack Public Schools, In- 
dian Hollow Computer Lab- 
oratory, Kings Park Rd., 
Commack, NY 11725, or 
Jerry Burke, Half Hollow 
Hills High School, Dix Hills, 
NY 11746. 


May 22 

The Third Annual New 
Jersey Microcomputer Show 
& Flea Market, Holiday inn 
(North) Newark Interna- 
tional Airport, Newark, М). 
This event will feature more 


PERSONAL | EPSON МХ-80 


COMPUTERS 
PERSONAL 


COMPUTERS 
PERSONAL 
COMPUTERS 


5439.00 


ІМТЕНҒАСЕ5 % САВ(Е5 

IEEE $55.00 RS-232 $70.00 

APPLE INTERFACE & CABLE, $90.00 
TRS-80 CABLE $35.00 


Amdek Уіюіео-300.......................... 199.00 

Amdek Cotor-1 Мопйог.,.................... 359.00 

Atari 400 16K ,............. ou d dui 349.00 

Atari 810 Disk Drive ........................ 449.00 

Atari 850 Interface ......................... 169.00 

Atari B30 MODEM ....... remm 159.00 

AtariBOO 16К........ ИЕ жаа аз, 749.00 

ОС 080 ......................... анамын 2095.00 А ТО Е В Е Е i 
Epson MATO ............................: 329.00 

Epson MX-BOFT......... € „e... 54900 С LL LL ' 
Epson МХ-100 FT Printer ................... 739.00 

Hayes Micromoderm ІІ (Apple If] ............ 299.00 800-343-0 87 3 
Microtek 16K Натооагд for 

ДИНЕ. ............................... 7900 
Microtek 32K Ramboard for 
Atari 400 а 8ЮК?.Г.................... ..... 149.00 

МЕН бир-Н-Тегтіпа!....................... 279.00 

Microsofi Soft Card (2-80)................... 279.00 

Microsoft Hamcard 16K for Арре...,......... 159.00 Stock Shipments Same Day or Next 

NEC 3510 Әӛріпмлйег.................... , „1850.00 No Surcharge for Credit Cards 

МЕС 3515 Spinwriter ...................... ,1895.00 geli ali сЕ е ipi ае 

i no 

NEC РС адз Риме. 88800 Mass Residents Pease A 5% Sales Тө 
NEC JC1201 M(A) – Color 12" Monitor........ 359.00 

NEC GREEN JB1201M — 12" Monitor .. . . ..... 169.00 PRICES ARE SUBJECT TO 
Okidata Microline-80 Matrix Printer ...... ‚.... 329.00 CHANGE WITHOUT NOTICE 
Okidata Microline-82A , .................... 499.00 

Okidata Місгоіпе-8ЗА...................... 729.00 


OMEGA SALES COMPANY 


(Not an affiliate with Omega Sales Co., Inc., A Delaware Corporation) 


430 PEARL STREET, STOUGHTON, MA 02072 


(617)344-6645 
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IBM Personal Computer 
128 К + Clock/Calendar 


4 
à ч 
Е г! 


64k of parity checking memory PLUS 
battery supported Clock/Calendar. 


Said Electrolyte (Lithium lodide) battery 
eliminates leakage problems. 


Two or less slandard loads per |/O pin per 
IBM specification. 

Gold flashed edge fingers and plated Ihrough 
hoies for high reliability. 


64k & Clock/Calendar 
128k & Clock/Calendar, 


$445. 
$540. 


Tenley Design, Inc. 
PO Box 39155 Wash DC 20016 


ADDS 
VIEWPOINT | 


DISC DRIVES 
DT-8.-$525.00' en: | DY-5...§310.00" en 


: TM-100-2...$335.00 en. 


OMe" DOC edu 


TM-848-1..$475.0Q' or. ТМ-848-2..;55000 emt 


i 3500 beard 


TM-602...5995.00" от. 


М STE РЕЛЕ 


TEREG.. сыға OO" ens 


i DO аф EN 


ТМ-603...31175. OO" „ча 


Ж Қайт марҷ ул 


QUME LÀ. ы 


SPRINT 9/45 92245” on 


(408) 438-5454 ALA 
———À hg EI. MEDIR DISTRIBUTING 

Shipping changes added іс ой orders 
"бағыну Discounts Алой 
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Event Queue 


than 50 commercial ex- 
hibitors and 150 flea market 
sellers. Hardware, software, 
and accessories for all 
popular systems will be fea- 
tured. Contact Kengore 
Corp., 3001 Rte. 27, Franklin 
Park, NJ 08823, (201) 
297-2526, for additional in- 
formation, 


May 23-28 

DP Training Managers' 
Workshop, Dallas, TX. This 
workshop is intended for in- 
dividuals with less than 18 
months’ experience in coor- 
dinating data-processing 
training programs. Partici- 
pants will learn to establish 
in-house education programs 
that will meet management 
objectives and ensure a high 
return on their organization's 
investment in training. The 
registration fee is $850. Con- 


‘tact Linda Hubacek, Deltak 


Inc., 1220 Kensington Rd., 
Oak Brook, IL 60521, (312) 
920-0700. 


May 25-27 

ЕЈесіго/82 High-Technology 
Electronics Exhibition and 
Convention, Hynes Auditori- 
um, Commonwealth Pier, 
and Sheraton-Boston Hotel, 
Boston, MA. Contact Elec- 
tronics Conventions Inc., 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (800) 
421-6816; in California, (213) 
772-2965. 


May 31-] име 4 

Personal Microcomputer In- 
terfacing and Scientific In- 
strument Automation, Vir- 
ginia Polytechnic Institute 
and State University, Blacks- 
burg, VA. This workshop is 
designed to teach users how 
to interface and use personal 
computers in instrumentation 
and automation systems. 
Hands-on experience work- 
ing with and designing inter- 
faces for personal computers 
will be featured. Contact Dr. 
Linda Leffel, CEC, Virginia 
Tech, Blacksburg, VA 24061, 
(703) 961-4848. 


June 1982 


fune 

Knowledge Engineering in the 
1980s, Chicago, IL. Expert 
Systems are computer pro- 
grams that reason in tasks re- 
quiring considerable human 
expertise, such as locating 
computer malfunctions, mon- 
itoring intensive care patients, 
analyzing noisy signal data, 
and diagnosing medical prob- 
lems. This one-day executive 
briefing provides an introduc- 
tion to the potential benefits 
and costs of Expert Systems. 
For further information, con- 
tact Dina Barr, Teknowledge, 
151 University Ave., Palo 
Alto, CA 94301, (415) 
326-6827. 


June-August 

Database Concepts and De- 
sign, various sites throughout 
the U.S. Sponsored by the 
American Management Asso- 
ciations (AMA), this five-day 
seminar is designed for data- 
processing managers, system 
designers, and other personnel 
involved in database ac- 
tivities, Topics include an 
overview of the database en- 
vironment; evaluating and 
measuring performance, 
costs, and results; determining 
organizational needs and the 
systems software to meet 
them; and implementing, inte- 
grating, and supporting the 
database within company 
plans and budget. Highlight- 
ing this seminar is a compre- 
hensive review of database 
products, Individual fees are 
$850 for AMA members and 
$975 for nonmembers, Team 
discounts are available. Con- 
tact AMA, 135 West 50th St., 
New York, NY 10020, (212) 
586-8100. To register by 
phone, call (212) 246-0800. 


June 5-11 

Advanced DP Training Man- 
agement Workshop, Calgary, 
Alberta, Canada. For details, 
see May 16-21. 


BASIC Scientific 
Subroutines, Vols. I and 
П 


Valuable programs for professional 
dnd hobbwist 


by Fred В. Ruckdeschel 


Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 

* Volume I covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
approximations. 

s Volume II includes least- 
squares approximation, 

special polynomial functions, 
approximating techniques, op- 
timization, roots of functions, 
interpolation, differentiation, 


BEGINN ER'S 


GUIDE 
FOR TH] 


Ї UCSD PAs AL 


SYS TEM 


қы 5, 


Threaded Interpretive 
Languages 


How: (о implement FORTH оп зонт 
280 


by Ronald Loeliger 


This book develops an inter- 
active, extensible language 
with specific routines for the 
Zilog 280 microprocessor. 
With the core interpreter, а5- 
sembler, and data type defin- 
ing words covered in the text, 
it is possible to design and 
implement programs for al- 
most any application and 
equivalent routines for dif- 
ferent processors. 


ISAN 0-07-038360-X 
272 pages; hardcover 
18.95 


Beginner’s Guide for the 


from 


For the novice, this book 
steps through the System, 
bringing the user to a sophis- 
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad- 
vanced applications. 


ISBN 0-07-006745-7 
204 pages, softcover 
11.95 


The BYTE Book of Pascal 


А powerful, structured language 
Визе W, Liffick, Editar 


Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 


about Software 


Byte Books 


in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; а chess- 
playing program; and an APL 
interpreter. 

ISBN 0-07-037823-1 


334 pages 
hardcover 
$25.00 


Beyond Games: Systems 
Software for Your 6502 
Personal Computer 

Creating programs for the Apple, 
Atari, Challenger and PET com- 
puters 

Бу Kenneth Skier 

At last, a complete program- 
ming guidebook. А self- 


contained course in struc- 


and integration. UCSD Pascal System popular as a structured pro- tured programming and tap- 
Volume | The most popidar Pascal version ex- Б. sona pon down design, this book 
ISBN 0-07-054201-5 plained by its creator r i potentia ВИ ргеѕепіѕ я powerful set of 
336 pages; hardcover by Keil L Bowles established users, this book tools for building an extended 
19.95 introduces the P ascal language monitor, disassembler, hexa- 
Written by che originator of and examities its merits and decimal dump routine and 
Volume li the UCSD Pascal System, this possible implementations. text editor programs. 
ISBN 0-07-054202-3 informative book is an orien- Featured are two versions of a ISBN уын 
800 pages; hardcover ration guide to the System. Pescal compiler, one written Juss O 
23.95 440 pages; softcover 
14.95 

Name Title Price Quantity Amount 
Address 
City State Zip 

Check Amoun! 

Enclosed 

Bill Visa/Masier Card Number 

Add 756 per book to cover shipping 
е) 1 Expiration costs: 2222: 
Н Тош! 
BYTE Books 70 Main Street Peterborough, N.H. 03458 ORDER TOLL FREE 800/256-5420 
85 
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Model EP-2A-79 


EPROM Programmer 


North Stai 
Apple — | H-8 
S-100 4 " H-89 
55-50 | Ohio 
STD-Bus Scientific 
Atari 
Pet 
Kim-1 


Three years in the field with unsurpassed performance. Software is available for | 


the ЕР-2А-79 for most all of the microcomputers including the popular CP/M, 
FLEX. сое operating systems. Write or call for роса software inter. 
facing. Driver packages available for Ғ-8, 5800, 6809, 8080,8085, 2-80, 1802. 
6502 and 2650 based systems. 


EP-2A-79 115V 50/60 HZ ФКН ағынынан араны 0 4-8 8-904 6 
Personality Modules 


PMS 2716, 
РМ-5Е 2816 
PMS 


ен 916900 


TMS 2832 .......... 3300 


Optimal Technology, Inc. 


Phone (804) 973-5482 
Earlysville, VA 22936 


леан 3900 


Blue Wood 127 


XCEL” MICROCOMPUTER 
RETROFIT GRAPHICS 


512 x 240 
RESOLUTION 


FOR COMPUSTAR® 
SUPERBRAIN® 
ТА$-80® MODEL II 
Z-89 


HARDWARE RETROFIT 
rRoM $895.00 


SOFTWARE 
SUPPORT PROGRAMS 


eSymbol Generator 
sGraph Plotter 
*3D Generator 
»Surface Plotter 
sGraphics Terminal Emulator 
eScreen Printer 
ANADEX 


EPSON 


ее (800) 421-1423 


IN CALIFORNIA CALL 
(213) 320-6604 


Z52\ MAXTEK, МӘС. 2908 Oregon Court, Torrance, CA 90503 
Available іп Europe from Micronax Lid., Chew Magna, England 3042 (STO 027-589 3042) 


TAS 00 төрле Hacen Tangy Cine? Spem Dian amih wriat fate Sysiecn 
Tenai скором mace Ygbtroma мү СОМАНЫ енд) масағын ула Барыс 


$175.00 
$175.00 
$345.00 
$395.00 
$395.00 

$55.00 
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јине 5-1] 

DP Training Managers‘ 
Workshop, Philadelphia, PA. 
For details, see May 23-28, 


june 79 

Microcomputers іп Educa- 
tion, Taft School, Water- 
town, CT. For details, see 
May 18-20. 


June 7-10 

The 1982 National Computer 
Conference,  Astrohall, 
Houston, TX. This show will 
feature sessions commemorat- 
ing the twenty-fifth anniver- 
sary of the first FORTRAN 
compiler. For more details, 
contact the American Federa- 
tion of Information Processing 
Societies Inc., 1815 North 
Lynn St, Arlington, VA 
22209, (703) 558-3612. 


June 7-11 

The Eleventh Annual Meeting 
of the MUMPS Users’ Group, 
Denver Hilton Hotel, Denver, 
СО, This conference will em- 
brace a wide assortment of 
topics relating to the MUMPS 
computer language, including 
medical and business applica- 
tions, small and large 
MUMPS systems, technical 
issues, and new areas of op- 
portunity. Roundtable discus- 
sions, workshops, and tuto- 
rials for new and experienced 
programmers wil be held. 
Hardware, software, and sys- 
tems will be exhibited. Con- 
tact the 1982 MUMPS Users’ 
Group Meeting, POB 37247, 
Washington, DC 20013, (301) 
779-6555. 


June 9-11 

The International Conference 
on Consumer Electronics 
(ICCE) Arlington Park 
Hilton, Arlington Heights, IL. 
The technical program will in- 
clude papers and panel discus- 
sions on such lopics as per- 
sonal computing, computer- 
aided design techniques, home 
information systems, and 
videotex, teletext, videodisc, 
video-cassette recorders, and 


cameras, Exhibits will be fea- 
tured. This conference is 
sponsored by the Consumer 
Electronics Group of the IEEE 
(Institute of Electrical and 
Electronics Engineers). Con- 
tact the IEEE, 445 Hoes Lane, 
Piscataway, N] 08854. 


June 13-16 

The Fifteenth Annual Confer- 
ence of the Association of 
Small Computer Users in Edu- 
cation, Chatham College, 
Pittsburgh, РА. This confer- 
ence will include papers and 
demonstrations on the educa- 
tional and administrative uses 
of computers. Other topics to 
be covered are robotics, 
Pascal programming, com- 
puter literacy, and the use of 
packaged software in com- 
puter courses. For more infor- 
mation, contact Jan Carver, 
Computer Center, Chatham 
College, Pittsburgh, PA 
15232, (412) 441-8200. 


june 14-16 

The Fifteenth Power Modula- 
tor Symposium, Hyatt Re- 
gency Baltimore, Baltimore, 
MD. This symposuim will 
focus on the technology, de- 
vices, and systems associated 
with rep-rated power modula- 
tors, including switches, aux- 
iliary devices, energy storage, 
radio-frequency systems, and 
low-frequency generators. For 
details, contact Leonard 
Klein, Palisades Institute for 
Research Services Inc., 201 
Varick St., New York, NY 
10014, (212) 620-3377. 


Ламе 15-17 

The 1982 IEEE MTT-S Inter- 
national Microwave Sympo- 
sium, Hyatt Regency Hotel, 
Dallas, TX. The theme of this 
symposium is “Thirty Years of 
Microwaves.” Papers and tu- 
torials on a wide range of 
topics, including computer- 
aided design and measure- 
ment techniques, microwave 
field and network theory, as 
well as satellite communica- 


жа EPSON >, ^" 


МХ-80. ATARI 400 16K 


| 


| 


SPECIALS № 


WE CARRY THE COMPLETE LINE OF {| INTERFACES & CABLES 


ATARI SOFTWARE, PERIPHERALS E ІНЕ $55. 85-232 $70. F ATARI 
у APPLE INTERFACE & CABLE $90. 
mss TR5-80 CABLE $35. $439. 00 — $339. 00 


AND ACCESSORIES. 
W/GRAPHTRAX $459.00 EMI 


Televideo 925........... .... T ntm . .B49.00 NEC 3510 Spimwriter ....... .... . $1750.00 

Televideo 950. ... ...... s enn .-..9?29.00 МЕС 3515 Spimwriter .. .... ЕОНИ ‚ 1795.00 

СВМ 8032 Computer ...... ЬЕ 1149.00 МЕС 3530 Spinwriter ........ а. sss. 1750.00 

CBM 8050 Disk Drive .................. 1349.00 NEC PC-8023 Printer ........ ажа вне 029.00 | 

СВМ 4032 Сотршег ...... вее ч wos «2975.00 МЕС 7710 Spinwriter ... ..,.. - ... ...2345.00 

CBM 4040 Disk Drive ,.,.,.......,,. .....%?75.00 NEC 7720 Spinwriter ...,............. .2695.00 | 

СЕМ 4022 Printer.....,. Ни жена 649.00 NEC 7730 Spinwriter .......... елде а 2345.00 NEC GREEN 
CBM УІС-20............... resas 2269.00 NEC JC 1201 МА) — Color 12" monitor ..... 359.00| 5" MONITOR JB 1201M 
Microtek 16K Ramboard for Atari BOO ....... 79.00 Okidata Миготе-82А....... s... «e. 499.00 %159.00 
Microtek 32K Ramboard for Atari 400 and 800 149.00 Okidata Місгоіле-ӨЗА................... 729.00 

Qume Sprint 9/45 (Full Panel}... ..........2095.00 Особо 830.,............... и 1995.00 

Atari 810 Disk Drive ......... ......... . .449.00 M&RSupR-Terminol a ............... ‚279.00 

Atari B50 interface .................... ‚169.00 Microsoft Soft Cord (2-80).............. .. 279.00 

Atari 830 MODEM ,...,..... 68444... 159.00 Microsoft Ramcard 16K for Apple ........ +++ 149,00 

Atari BOO 16К , ....... .... "om 699.00 Hoazeltme 1420,...................... , -799.00 

Epson К |... sess ........... ..... 319,00 Amdek 1000.......................... 169.00 

Epson МӘӨОЖТ.,.................. ...- 549.00 Anodex ОР-9500/9501......... ... .1249.00 | ОЖФАТА MICROLINE 80A 
Amdek Video-300 ........... 586 аза C ИО Те 710,,.......,..-.......---.:. 559.00 MATRIX PRINTER 
Hayes Micromodem Il (Apple 1)... ... ...299,00 Televideo 9120 ...................... ..669.00 $329.00 


Sanyo 9" В & W ...,.... Ж — 22-4... 189.00 Televideo 920C ........................ 689.00 A 
CALL TOLL FREE! а | 
1-800-556-7586 | : 


COMPUTER SHOPPING CENTER INC. 


Cumberland, RI 02864 $339.00 
1-401-722-1027 "P 


TELEX 952106 


COMPUTER SHOPPING CENTER 


EPSON MX-100 FT PRINTER 
$729.00 
wW t C,O.D.'s* Stack Shipments Same D Next * No Surcharge for Credit Cards 
“АЙ ae сауын w/MFT Warranty * Wa Carry the Complele Line of Personal ee PRICES ARE SUBJECT 
* Prices do по! Reflect Shipping Charges TO CHANGE 
Rhode Island Residents please add 6% Sales Tax WITHOUT NOTICE 
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Circle 377 on inquiry card. 
[——— SS] aea] 


HOW DO YOU KEEP 
TRACK OF YOUR 
SPECIAL PEOPLE? 


(customers, suppliers, members, employees, associates, ele.) 


EASY - WITH 
NAMOR" 


The new full feature mail/ telephone list program. 
Ж 100% menu driven 
* Generates, deletes, merges lists 


| 
| 
= | 
| 
| 
| 
| 


* Prints 1” label or special list format 
Жж Fast entry lookup, easy update 


Introductory Offer, $100 ($150 after Sept. 30, 1982) 


SYSTEM REQUIREMENTS: СР/М®, 56K, terminal 
withaddressable сивог & 80 char. x 24 line screen, single 
or dual disk, 8" ІВМ or 5j" North Star. 


CP/M is a registered trademark of Digital Research. 
NAMOR is a trademark of SHAPE, Ine. 


DETAILED INFORMATION AVAILABLE 


SHAPE, INCORPORATED 


P. O. BOX 99889 
SAN ANTONIO, TEXAS 78999 


"eO eM S9, «Ua AY Le ON АУА» 
SOC ek «OR Ce, wee CON 52; 
Oye ps « e о aw eO ov 99< 
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Circle 439 on inquiry card. 


| on syntax, 


Event Queue 


tions/microwave systems, 
will be presented. Contact J. 
R. Griffin, Texas Instruments 
Inc., Mail Stop 3432, POB 
405, Lewisvile, TX 75067, 
(214) 462-5693. 


June 15-17 

The Office Automation 
Show/Conference, Barbican 
Centre, London, England. For 
details on this show and con- 
ference, contact Clapp & 
Poliak International, 7315 
Wisconsin Ave., Washington, 
DC 20014, (301) 657-3090. 


June 16-18 

The Twentieth Annual 
Meeting of the Association for 
Computational Linguistics, 
University of Toronto, 
Toronto, Ontario, Canada. 
This meeting features papers 
computational 
semantics, discourse analysis 
and speech acts, machine 
translation, as well as the 
mathematical and theoretical 
foundations of computational 
linguistics. For additional in- 
formation, contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park, CA 94025, (415) 
859-3071, 


June 20-25 

DP Training Managers' 
Workshop, Chicago, IL. For 
details, see May 23-28. 


June 23-26 

Productivity 82, Seattle 
University, Seattle, WA. This 
conference is sponsored by the 
Association for Computing 
Machinery (ACM) and the 
Canadian Information Pro- 
cessing Society (CIPS). Pro- 
ductivity 82 is designed to em- 
phasize the use of computers 
to improve productivity in in- 
dustry and in the office, as 
well as to improve productivi- 
ty in the programming of 
computers, Papers and panel 
discussions will be featured. 


For more information, contact 
Productivity 82-ACM/CIPS, 
10636 Main St. #276, 
Bellevue, W A 98004. 


June 28-30 

COMDEX/Spring '82, Atlan- 
tic City Convention Hall, 
Atlantic City, NJ. For details 
on this conference and exhibi- 
tion, contact the Interface 
Group, 160 Speen St., РОВ 
927, Framingham, MA 01701, 
(800) 225-4620; in Massachu- 
selts, (617) 879-4502. 


]une 28-30 

National Educational Com- 
puting Conference (NECC- 
82), Radisson-Muehlebach 
Hotel, Kansas City, MO. 
This conference features 
papers, sessions, panel 
discussions, and exhibits of 
educational computing prod- 
ucts, Among the topics to be 
addressed are "Computer Use 
in the Physical Sciences," 
"Computer Education for 
Teachers," and "Computer 
Science, Engineering, and In- 
formation Systems Educa- 
tion." For more information, 
contact E. Michael Staman, 
NECC-82 General Chair- 
man, Computer Services, 305 
Jesse Hall, University of 
Missouri-Columbia, Colum- 
bia, MO 65211. 


July 1982 


July 11-15 

The International Manufac- 
turing Systems Conference 
'82, Convention Center, Buf- 
falo NY. The conference 
theme is "The Technology of 
Productivity." More than 100 
experts will conduct seminars 
on a wide variety of topics. 
Exhibits, vendor presenta- 
tions, and plant tours are 
planned. Contact Roy 
Combs, International Manu- 
facturing Systems Confer- 
ence, 186 North Water St., 
Rochester, МҮ 14604, (716) 
232-3950, 


SUBARU OFFERS GREATER TRACTION. 
AND EVEN GREATER TRACTION. 


We congratulate all the car makers Both models also help you 
who've finally noticed that front wheel drive keep things under control when it 
improves traction. We, however, introduced comes to gas mileage. So while 
front wheel drive in 1969. And we just don't | yov're holding on to the road, you 
think there's any substitute for experience. can also hold on to your money. 

As pioneers of front wheel drive, we And both offer plenty of room, | 
use this experience to balance all the factors | with plenty of options, like power 
— drive train, steering, weight distribution, |§ windows, power steering, AM/FM 


suspension — which make for remarkable cassette tape deck, cruise control. 
adhesion to the road. Even around curves, іп The works. 
rain or snow. But the best option of all is 

The people of Maine, Idaho, Alaska deciding what level of traction you want. 


and West Virginia think so much of our front | Greater. Or even greater. 
wheel drive that they've helped make Subaru 


the best selling import in those states. States SURB ARUJ. 


where good traction is absolufely essential. 5 
But if you want even more traction, INEXPENSIVE. AND BURT 
we suggest our wagon with On Demand Four TO STAY УЯНАТ fau" 
Wheel Drive. Which allows you to go from | 
front wheel drive to foyr wheel drive with the... 
flick of a lever. On Demand. Without sto aping Y 


requires a full stop before switchin ҚА? 


And stopping із exactly міні, 
«саті до sometimes.) эй 


zw x9 


756, 269^ 


{1981 YTD REGISTRATIONS JUNE 1981261; POLK AND COMPANY REPORT. 
X 1982 EPA ESTIMATES FOR-OUR FWD:S-SPEED WAGON, USE EST. MPG FOR COMPARISIONS. YOUR MILEAGE МАХ DIFFER DEPENDING ON DRIVING SPEED, WEATHER 
CONDITIONS AND TRIP LENGTH.-ACTUAL HWY. MILEWAY WILPPROBABLY.BE LESS. | 
+ TOTAL SUGGESTED POE FOR OUR DL MODELS —.NOY INCLUDING DEALER PREP, 2 INLAND, TEAR SFORTAUION: STATE AND LOCAL TAX, LICENSE AND TITLE FEES. 


CERTAIN ITEMS SHOWN OPTIONAL АТ EXTRA COST, № Ш | 1 du soe SUBARU OF AMERICA, INC. 1981 


Event Queue 


Шу 13-14 

Controlling Electromagnetic 
Interference, Hyatt Hotel at 
LA Airport, Los Angeles, 
CA. This seminar is spon- 
sored by Electronics maga- 
zine, a McGraw-Hill publica- 
tion, and is designed for elec- 
tronics industry professionals 
who must make technical or 
cost decisions based on an 
understanding electromag- 
netic interference. Topics of 
discussion include intersys- 
tem problems, designing 
against environmental noise, 
how to determine the best 
frequency for a given applica- 
tion, and the structure and 
use of intrasystem  elec- 
tromagnetic compatibility 
models. The fee is $595; in- 
plant programs can be 
arranged. Contact Ms. 
Barbara Bancroft, McGraw- 
Hill Seminar Center, Room 
3112, 305 Madison Ave., 
New York, NY 10017, (212) 
687-0243. 


Шу 18-22 

The Fourth General 
Assembly of the World 
Future Society, Sheraton 


Washington Hotel, Washing- 


ton, DC. The conference 
theme is “Communications 
and the Future.” All areas of 
the communications field 
from telecommunications to 
interpersonal communication 
will be covered. The impact 
of new technologies on 
society will be explored. Con- 
tact the World Future 
Society, 4916 St. Elmo Ave., 
Bethesda, MD 20814, (301) 
656-8274, 


Му 19-21 

Summer Computer Simula- 
tion Conference (SCSC), 
Marriott City Center Hotel, 
Denver, CO, The SCSC 
covers all aspects of com- 
puter simulation methodolo- 
gy and applications. Tech- 
піса! sessions and presenta- 
tions on mathematical 
methods, model design, 
simulation languages, and 
validatign techniques will be 
featured. Information is 
available from Нагуегу 
Marks or Philicia Marks, 
Transaction Technology 
Inc., 7648 Capistrano Ave., 
Canoga Park, CA 91304, 
(213) 346-5376. 


July 21-23 

The Computer: Extension of 
the Human Mind, Eugene 
Hilton Hotel, Eugene, OR. 
Sponsored by the University 
of Oregon College of Educa- 
tion, this conference will fea- 
ture workshops, speakers, 
and presentations on the use 
of computers in education. 
Topics of interest include pre- 
paring teachers to teach with 
computers, the ethical and 
social issues associated with 
computers, and how com- 
puters assist learning. The 
conference fee is $95, 
students enrolled in the 
university's summer session 
can register for $55 and earn 
asingle credit hour. For addi- 
tional information, contact 
Judy Ohmer, College of Edu- 
cation, University of Oregon, 


Eugene, OR 97403, (503) 


686-3405. 


July 25-31 

Family Computer Camp, 
Clarkson College, Potsdam, 
NY. Each member of your 
family can gain skill with 
computers while par- 
ticipating at his or her own 
level (beginner to expert) and 
age group (ranging from age 
5 to adult). Among the topics 
to be covered in laboratory 
and lecture sessions are 
BASIC programming, word 
processing, graphics, and 
home and recreational com- 
puter use. Additional details 
are available from the Con- 
ference and Information 
Center, Clarkson College, 
Potsdam, NY 13676, (315) 
268-6647. ш 


іп order to дат optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event, Entries should be sent to: Event Queue, BYTE 


Publications, РОВ 372. Hancock NH 03449 Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 


to us far enough in advance 


your TRS-80 Mode! I or ІП 256 x 192 pixels of high 
definition resolution. $150 - Kit; $200 - Assembled and 


Tested; $52 - 


High Resolution 4-Color For Your TRS-80 1 or III? 


: 

x 
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М3 
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: 
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Circle 297 on Inquiry card. 


Scotch Diskettes | 


Rely on Scotch? diskettes to keep your ғаш: 
able data safe. Dependable Scotch diskettes 
are tesied and guaranteed error-free. The low 
abrasivity saves your read/write heads 
Theyre compatible with most diskette drives 


1310 College Ave. Su. 1057, Boulder, CO 80302 


Clreta 320 on inquiry card. 


ЕТІН 


LEO ELECTRONICS, INC. 
8921 5. Sepulveda #208 


(% Los Angeles, CA 90 


` 90045 
(213) 641-3101 (800) 421-2418 


WHY PAY MORE? SAVE MONEY! 
LOWEST PRICES ON PARTSI 


EPROMS 
2708 280 


2716-11350) 


4116/2001) 871300 
41104150ла 8/1600 
Z23$4(200na) 8/1800 


TERMS: Crock, Уна. Vasiercard Сай for COD. 
US Fundsorny.Caktorma Residents add 6% Sates Tax 
SHIPPUNG: Add 32 00 ior Ground $5.00 Кн An 
ALL MAJOR MANUFACTURERS 
ALL PAATS 100% GUARANTEED 


Circle 236 on Inquiry card. 


BYTE S Best 
ellar List 


k Meme: || 
% 
LI 


бізесізе Circuit 
T ———-— 


Ciarcia's Circuit Cellar, 
Volumes J, IJ, & Ш 
by Steve Ciarcia 


Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists. Volume І 
includes power conversions, programming 
EPROM s, remote terminal interfacing, touch- 
input video display, and more. Volume ПІ, 
focusing on projects which interface the personal 
computer with the home, features useful applica- 
tions such as a computer-controlled home securi- 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 
controlled wood stove. Volume ПІ offers low-cost construc- 
tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 


Build Your Own Z80 Computer 

This complete guide to building a working computer offers 

engineers, students, and hobbyists an exciting alternative to buying a computer. With clear 
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 
based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating 
system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 
expansion to include a video terminal. 


ro Please send 

1 d Ciarcia's Circuit Cellar, Vol. | 58.00 Call Toll-Free 800/258-5420 
в — — — Ciarcia's Circuit Cellar, Vol. 1 $12.95 

Ciarcia's Circuit Cellar, VoL Ш $12.95 

Build Your Own 280 Computer $15.95 


Name Check Enclosed 
Bill Visa/ 
Address MasterCard 4 
City State Zip Expiration Date 
E (ТЕ Please add .75 рег book to cover shipping cost. 
E REINS 70 main Street Peterborough. N.H. 03458 - 
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ATARI HOME COMPUTERS 


ATARI 800 

16K ... $679 

32K ... $749 

48K ... $819 | 


410 Recorder 576 00 
810 Dac Orve . $449.00 
822 Printer $26900 
826 Printer 562900 
830 Modem $15900 
820 Printer $269 00 
ASO Inientace $15900 
New DOS 2 System $2900 
PACKAGES 
481! Entertain $8300 
482 Educaicr $139 00 
483 Programmer $57 00 
484 Communicator $344 00 


ATARI HOME COMPUTER PROGRAMS 
Home Otlice 
Cx404 ATARI Word Processor 
CXB107 Calculator 
Схатг Dow Jones Investment Evaluator 
Сх4 109 Graph И Joysick optional 
CX4 04 Mailing List 
C x41! 15 Mortgage 5 Loan Analysis 
CX&06 Personal Financial Management Sysiem 
CxXd103 Statistics 27 
CXBI9? Stack Analysis 
CXL 4015 Тете юк | 
Home Study 
CX4101 An Imitation 10 Programming 7 
CX4106 An Inwitalion 10 Programming 2 
Сха 07 Biorhythm 
Conversationat Languages іва і 
Сха Vt Energy Clàr 
CX4114 European Countries & Camtals 
CX4 108 Hangman Joystick oplionat 
Сха 02 Kengdom 
Сх 4007 Music Composer 
CX4123 Scram uses joystick 
CA 112 States & Capitals 
Cxa110 Touch Typing 


Home Entertainment| 


PAC МАМ.......... $35.00 
Centipede .......... $35.00 
Caverns of Mars..... $32.00 


$119 00 


$13 00 
559 00 
$20 00 
$20 00 
52300 


$20 00 
52204 
$1300 
$46 00 
5:200 
51200 
51200 
51300 
54700 
520 00 
$1300 
52000 


ATARI 400 


16К.... $329 
З2К.... $478 
48К.... $555 


CX30 Paddle 518 00 
CX40 Joy Stick $1800 
СХВ5З 16K НАМ $89.00 
Microtek 16K НАМ $75.00 
Microtek 32K НАМ $159 00 
Ramesh (128K) $539 00 
Intech 48K Board . s » « $249.00 

$50.00 


One your extended warranty ...,.,.,,.,............ 


THIRD PARTY PROGRAMS 
ATARI Program Exchange: 


Eastern Front 41 
Avalanche 
Оуһам 

747 Landing Sumulalion 
Gabel 

Ооо Олге 
Downhill 

Айаск! 
Binchyach- Casino 
Revers: 11 
Бапипаноп 
Sohime 

Dish Fixer 
Supersor! 

Dala Management 
Chameleon 

ins techt 

азотта 

Му First Alphabel 
Mapware 

Number Blast 
Family Cash Flow 
Weekly Planne: 
Bowter's Data Base 
Banner Generala 


Crystal Software 


BermudaFanMasy, . a кет sss «>» a ФМ 
Beneath Pyramids . +» be oe + $20.00 
Саа сис Quest... .. .. 2 жаға... ae $26.00 
House of Usher ...... 2... A 52000 
Forgotten Island /.......,......... 52600 
Haunted Palace... .... ~ os » 54300 
Compumax (Acct Нес. Gen Ledger. 
(Inventory, Рауға), ea], . ., -. +, -...511000 
Visicalc $163 00 
Letterpertect (Word Processor} 510900 
Ricochet 51450 
Crush Crumble А Chomo (casselte or disk), $24 00 
Star Матю (Cassette сн disk) $29 00 
Rescue м RiagliCaasetle or dish} $2400 
Dalesfones (casselte ог disk). $16 00 
Invasion Onon (casselle or thak} $1850 
Mission Aslenod $22.00 
Mousk ATTACK $3100 
Тһе Мех! Slap. 534 00 
бойроғп, $27 00 
wizard & Princess , 52800 
Қ.НҮТЕ Krazy Shoot Out {ROM}, $39.00 
Protector [Disk 32K) 532 00 
Jaw Breaker (nn Ime chsk) $27.00 
Ghost Hunter ісәббейе) $2400 
Ghost Hunter (disi) $30 00 


PRINTERS 


Centrowcs 739-3. .. ix $519 00 
Centronics 739-1 + seve 9919 QU 
Danio 830 Special $1799 00 
Epson 
MX70 $3159 00 
MXBO $469.00 
MXBOFT Cat! 
MX100 Са! 
МЕС 
8023. $549 00 
730 Cail 
7720 Сай 
7710. Сай) 
Ойла 
82А $499 00 
ВЗА $76900 
Ва $1129 00 


Сиол Starweilat 


F10-40 CPS ,, PRR RPA ORR eee чо eee me Ф 4 ‚ $1469.00 
F10-55 DNE Ее ааа ао QA E Сай 


Paper Tiger 
445G 569900 
4600 ғ $899.00 
560G $1129 00 
Talley 
8024.7 $1399.00 
80241 кее 
МРС Apple Parallel Вома & Cable ....... iu... 
Xerox 820 
System 15' , $2450 00 
System ЕВ $2950 Q0 
СРМ 5: $169 00 
Word Processang $429 00 
Supe! Cak $260 00 


Texas Instruments 


ТІ-99/4А 5299 


PHA 2100 R F Moduiato: $43 00 
№ PHP 1600 Tetepnone Coupler 517900 
PHF 1700 RS 232 Accessones Interface 517900 
PHP 1900 Oak Drive Controtigr $239 00 
PHP 1,50 Dish Memory Drive $389 00 
Рыр 2200 Memory Eapansior 132K RAM: $319 00 
PHP 1100 Wied Remote Conl«iersiP gi $31 00 
32K Expansion $129 00 
PHP Printer Зо Slate $319 00 
PHM 3005 Home Financat Decisions 525 00 
PHM 3013 Personal Record Keeping $43 00 
PHO 5001 Манто List $6000 
PHO 5021 Checkbook Manager $10 00 
PHM 3008 Video Chess $6000 
PHM 3010 Physical Fiiness $2600 
PHM 3009 Foolbatt $26 00 
PHM 3018 Video Games | $26 00 
PRM 3024 (Indoor Soccer $26 00 
PHM 3025 Mend Chatiangers $22 00 
PHM 3031 The Апаск $3500 
PHM 3032 Biasio $2200 
PHM 3033 Blackjack and Poker $22 00 
PHM 3034 Hystie $22 06 
PHM.3035 Zero Zap $18 00 
PHM 1037 Hangman 518 00 
PHM 3038 Connecl Fou! $18 00 
PHM 3119 Yahizee $22 00 
Tombstone City 21st Century, «sas ........... 53410 
Munch Мал ,,....... а .. в аа 4 + = $34.00 
TI! INVADERS,.. — аска „йе йй enna a АЗЕ ОШ 
CAR WARS .... hen ene ARERR ERDE 4%чаететевса, Ш) 


Ай items subject to availability and price change. 


computer mail order west 


CXLA013 Азатов $3500 | 
CXL4004 Baskelboall $27 00 
Cx4105 Blackjack $1300 
(-Х1.4009 Computer Chess $3300 
CXL4012 Missie Command $35 00 
CXL 4D08 Space Invaders. $35 00 
Схі 4011 6и Raiders 54200 
CX1L 4006 Super Breakout £33 00 
CXL4010 3D Tic Tac Toe $27 00 
CXL4005 Video Ease $24 DO 
Programming Languages and Aids 

TXL 4003 Assembler Editor $4? 00 
CXxL4002 ATARI BASIC 547 00 
СХВ126 ATARI Micrasol' BASIC $7000 
CXL4018 ALOT $72 00 
Cx405 PILOT $105 00 
Franco 

Habla 

Espanol 
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IN NEVADA, CALL (702) 588-5554 


^ SOO-648-33 11 


Р.О. BOX 6689, STATE LINE, NEVADA 89449 


Circle 97 on inquiry card. 


| HEWLETT 
PACKARD 


Q 


НР•85 


BO Column Printer $79900 
HP «125 $1999 00 
HP^B3 $1699 QU 


НР»«85 ©К Memory Module 


5%.“ Dual Master Dc Deve $1929 00 
NEW!" 4 p»p7 $1999 00 
Hard Oishi wiFloppy $4349 00 
Hard Disk $3440 00 


‘Sweet Lips Poller $1140 05 


HP*41CV Calculator .... $249.00 


me 5189 Dg 
ис 511900 
12С $128 (0 
MC $117 00 
ас $11900 


нРе41 Printer 
HPIL CALCULATOR PERIPHERALS 
iL Modua" 
Digital Cassette 
PrnienPiotier 


$340 00 


5104 00 
была DX) 
$219 DX 


Cara Reader 5164 0: 
біріндегі Шала ұза ПП 
8001-А ..., 24 5 ж > * C4  * тян те $569.00 
B031 " инад ананы $**4s8v6orxbhábobap44 + %56800 
80% > * еч ap we в ++ + и b $549.00 
Disks 
Mazel 
MD 1 (box of 10). ча» 33445. tagi сь + + Ф=җң эз $36 00 
MD I [box ol ЖЮ), р PRO века ко thee sen $4600 
MFO 1183........... Фа «44122242 ға... $44.00 
MFD в (8” Double Densily). .. ............. 55400 
Syncomibox o 10). . . a» ...... . $2900 


Apple 


Call tor availability and prices 
on в! Appia compulers and peripherals. 


Monitors 


(ксогптосіоге 
BUSINESS MACHINES 


SOFTWARE 
Word Pro 5 Plus 


WordPro4 Plus $299 00 

WoatdPro3 Plus $199 00 

Commodore Tax Package 5589 00 

Visicalc 515200 

месса Billing $4900 

The Soucs $89.00 

022 Internation System $289.00 

Dow Jones Poriipio 512900 СВ М 8032 

Раса. 1238 00 

Legal Тита Accauning $44900 5 | 

LT тт. 1069 

Power 57900 

Зоска!.2.Ме $20 00 4032 $969 00 
eed SCal до 376800 
MAGIS 5Са 6096 Upgrade Kil... ....... se eres $399.00 
The Manage: 5206 00 Super Pel $1599 00 
Soltrom $129 00 2031 $528 (0 
Rea! Estate Package 5790 00 8050 $1299 00 
BPI Inventory Солис $319 00 4040 | A А 596° 00 
ВРІ Job Costing $319 00 6300 (Letter Qualily) А 51799.00 
ВР! Рауғо) £319 00 8023 $769.00 
ВР! Села cede" $129 00 4022 $538 00 
Creative | ЗАМ $79.00 Pet Io IEEE Cable $37 00 
Crealwe General Ledger à $229.00 IEEE to IEEE Cabla $45 00 
Creative Accounts Васеудьв 0, $22900 Tractor Feed for 8300 . $24000 
Creative Inventory . . $229.00 8010 Modem 5228 00 


МС 20 $259 


COMPLETE 


T > 34 LZ | м 
к, еі” 


VIC 6 Pack Program. ТИРЕ SU WT ww 54400 

VIC 1530 Commodore Datassetle ., , .. ... $69.00 ТЕПТИ Pli 
МС 1540 Disk [Nive .................... 8499.00 Уп Word ,..... ... еже ва занен ене 21500 
МІС 1515 VIC Graphic Printer... . ‚. $33900 Gratix Menagerie... ........... ............ $11.00 
VIC 1210 3K Memory Expander V саса PES $3200 vic PICS ко» вц CHEEK №4 ва» пучине эя $15.00 
VIC 110 BK Memory Expander ...., ....... 55200 Ticker Тара...... m жаяізаы MR n 
VIC 1011 RS232C Terminal interlace., ,. .. $4300 Banner Невілаг...................... “+ $13.00 
VIC 1712 VIC 1TEEE-468 Inlerfaca pe wee а... $16.00 RS 232 h4àwónsx пич ee ee Te ROE DH жән $32.00 
VIC 1211 VIC 20 Super Expander... ...... .... $53.00 VT 106A Яесгегиоа Pack А ,...,...... ....... $44.00 
VT 232 ViCTerm | Termina! Erulator,..... .... S900 VT 107A Home Calculation Pack A ._., ,..... $4400 
МС 1212 Programmers Aid Cartridge... ....... $4500 VT 164 Programmabie Character/Gramegraphics $12.00 


VIC 1213 VICMON Machine Language Monitor .. $45.00 Household Finance ....... soesaey 927.00 


see Be + 


МС 1901 VIC АУЕМОЕЯ5............. ...... $23,00 VIC Games ..... ... ———— ТЕ! 
VIC 1304 SUPERSLOT ......... s... $2300 VIC Home іпмепіогу .. s ssor ........... 51300 
VIC 1906 SUPER ALIEN... as > NN . 519.00 МС Веста И... ................. eo $13.00 
VIC 1907 SUPER LANDER ,., .. ... 62300 VL 101 Introduction to Camputing........ ...., $19.00 
WiC 1908 DRAW POKER ...,.. ......... ..... $23.00 VL 102 Iniraduchon to BASIC Programming ..... $19.00 
vic oes aas 92300 


1909 MIDNIGHT DRIVE .. .. 


УМІЮ VIC 20 Programmers Reference Guide... $15.00 


In-stock items shipped same day you call. 

No risk, no deposit on С.О.0. credit card оғ phone orders. No waiting period 
for certifiad checks or money orders. All prices shown are cash prices, 
add 3% for Master card and Visa. Pre-paid orders receive tree shipping 

in the continental United States. 


Terminals 


Modems 


Amdex 12" B&W <12900 | Triavcao 
12^ Green $129.00 910 $578 00 Novalion Aulo 5239 00 
13" Color, $34900 gi2c $69900 D Cal $169 00 
NEC 9206 ‚ $74900 Са! $15800 
12^ BEW LL. ............................. 516900 950 593900 | Hayes 
"СОСТ. cake <back COMBO МҚ "ORE et Smart $239 00 
ТІ 30" Color $349 00 ro талағы Livermore Баг, p sea te sree ..... $11900 
— Nev. & Pa. residents add sales tax. | 
computer тай order east 
m d2i0]8 i42 18, 
Patricio 
INTERNATIONAL CALLS ANOIN PA. CALL (717) 327-9575 Habla 
| 477 E. THIRD ST., WILLIAMSPORT, РА 17701 Espanol 
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CHEDIT 


A Graphics-Character Editor 


Define your own character set for Apple Pascal. 


Apple's Pascal system provides the 
graphics character set SYS- 
TEM.CHARSET, which is 
manipulated with the TURTLE- 
GRAPHICS procedures WSTRING, 
WCHAR, and CHARTYPE. These 
procedures allow you to employ 
limited graphics text on displays 
when the various hardware modes 
(text only, graphics only, and partial- 
ly mixed text and graphics as de- 
scribed in the manuals) are insuffi- 
cient, However, no presently sup- 
plied program allows you to edit the 
character set. Therefore, you аге 
stuck with those characters defined 
by Apple, as nice as they may be. 
Herein lies a remedy. 

The CHEDIT program allows edit- 
ing of Apple-format graphics char- 
acter sets (see listing 1). Although the 
program is easy to use, it has a num- 
ber of idiosyncrasies because of its 
short implementation time. It is not 
entirely orthogonal and does not con- 
tain bulletproof input procedures. 

The format of CHEDIT is loosely 
based on a program of the same name 
written for the Terak 8510a micro- 
computer by Keith Allan Shillington. 
His program was reasonably fast 
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Jerry N. Sweet 
30 Willow Tree Lane 
Irvine, CA 92715 


because it used all kinds of UCSD 


Pascal magic and byte-manipulation 
intrinsic procedures. However, there 
was no documentation available in- 
ternal or external to the program, 
making it difficult to understand. In 
contrast, CHEDIT is quite slow in 
spots, but quite easy to read and 
understand. 


Execution 

Because the program uses TUR- 
TLEGRAPHICS procedures, the SYS- 
TEM.LIBRARY must be online when 
CHEDIT is executed. In addition, 
since the program makes use of the 
SYSTEM.CHARSET file for 
prompts, it too must be online. If you 
are using a nongraphic display (e.g., 
an 80-column CRT), make sure that 
the graphics-output device is hooked 
up (ie., your TV set). When every- 
thing is in order, execute the program 
(enter X followed by CHEDIT). You 
are confronted with the prompt IN- 
PUT FILE. Then, you must give the 
name of a file containing a graphics 
character set. Initially, this will prob- 
ably be SYSTEM.CHARSET. You 
are then asked for the name of the 
output file. I suggest something like 


TEMP.CHARSET for starters, unless 
you have something specific in mind, 
like APL.CHARSET. 

Once these preliminaries are out of 
the way, an &row by 16-column 
character menu is set up in the lower 
center portion of the screen, an 8-row 
by 7-column editing pallet is set up in 
the upper right-hand portion, and a 
new prompt appears in the upper left- 
hand portion. This is your cue to 
select a character for editing (see table 
1 оп page 440). . 


Character Selection 

The prompt at this stage is 
ABORT, QUIT, MAKE CHARAC- 
TER. The appropriate replies are А, 
to abort the program and editing (you 
are asked to confirm this with Y or 
М); Q, to terminate editing and save 
the result in the output file; and M, to 
perform character selection and edit- 
ing. 

Once you have typed M to make a 
character, the prompt '.' ACCEPTS, 
UP, DOWN, LEFT, RIGHT appears 
accompanied by a flashing cursor 
that is placed initially in the upper 
left-hand corner of the character 
menu. Two methods are used to 

Text continued on page 440 
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Circle 287 on inquiry card, 


DEC LSI-11 
Components 


Dependable service 
at discount prices 


GETS FILES ACROSS! | Domestic 


and Export 
Wilh REFORMATTER disk utilities you can read and write 
ІВМ 3740 and DEC RT-11 single density formatted diskettes nn your 
CP/M'* system. 
REFORMATTER enables yau to access large system databases, 
improve data exchange with other organizations, increase program 
development capahilities, and use your micro in distributed processing, 
REFORMATTER programs feature hi-direclional data transfer Mini 
and full directory manipulation. ASCII/ERCDIC conversion provided 


with CP/M —IBM. MP/M IT is now fully supported. Lipmputer Supplier d. Inc. 


Program Data Sheets, Application Guides, and Machine Commpat.- 


б | 25 Chatham На., Summit, М.]. 07901 
| hility Guides availahle. Since 1873 
Each program$249.00 from stock. Specify CP/M «+ IRM nr 
CP/M ++ DEC. Order from Microtech Exports, їпс., 467 Hamilton (201) 277-6150 Telex 13-6476 


Ave., Suite 2, Palo Alto, СА 94301 C Tek 415/324-9114 O TWX: 


910-370-7457 MUH-AITOS LJ Dealer and OEM discounts availahle. 
и: ж ГРУМТ n a regitered wadrmark пі Dipl Research d 


Pd F COMPUTERS | COMPONENTS 
a i l 


AT" ое Gupp iijn ne. J 


АТАР!" 800" TaLS SERIES 


7443165 


ерк 


400уғізак 9350.00 
S00w/ 18m 189900 


eel - 
г ҮЧТҮ ҮҮЧҮ 


тет 


haghrhhzanBRREUd “ 


ИЧҮҮСҮ 
Lh 
lon aj atio S NS 


а-а 
т-д 
és 


РЕТТЕ СЕЕ: 


“ * = 
к8ЕЯ252552284 
ч Bp bo e. 


DISKETTE № REAL-TIME cLock Мази Com ins 
«SALE» |, CALENOAR (MSM 5832 ыт aaa 
Pent Моло ар Qoia CHOS ІС * Star Reiderg— 4550 
Wabash: ннен aes Dein Wer d . Вачий 2600 
510 —- № era - о“ ic Cart * Chons- 3290 
"Шив Granted 
Ие 30 i bein 745 * MONITORS * ang 200 ik 81185. 
4 A ^ М с 
55 150 :More Avail. Nena a zenta), Қараға. $118.50 + STATIC RAMS 
+32 "MK тігі Contras Jcs [2] 2 2GreenPhos 


-— : Zin ME : Hi-Res — 0100.50 3: LE : E 
| АМОЕ | 8 
моек) ‘ao 4 us d 18 44 a 
ZENITH 2ум 12: 8" Ta Idin Coke | 2 77957 2155 50 $ 
T d Green !! | AMlo-Bss — $33 à 4x 
1} за 
ee 


стом h | CONCORD 
Meca БСН COMPUTER 
PRODUCTS 


197! SO STATE COLLEGE 
ANAHEIM. CALIF 92806 ah 


(714) 937-01 st 
Pw ud. Қолы 
WO t. Supply #40 win ORDER. са RES ADD а 
se БО 3845 аат 


RERRASRRGRRR 
sat ot 
фол 


ч 
583 


қ... 


pA 4 
1415317 


T - түй 


2708 

27161941 3% 
1092736 

2732571 5% Ш 
7052532 


= 


a = өе М М е 
hae 


ЕЕН НЫШЫН 
CELL ICE 


VOLTAGE тесш атн 50 The 


-—h в) 


BuYMESZ£fo" 


а ep са са ш 
5588855 
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Circle 295 on inquiry card. 


$ SAVE % 


CALL МВС. . „(209) $42 2747 


Mainframes 


ONYX C8002 


256K 10 MEG HD $14990 
= = 20 МЕС HD $16990 


ALTOS SYSTEMS 
ACS 8000-2 1 MEG PD 
ACS 8000-6 14 НЕС HD 
ACS 8000-10 10 МЕС HD 
COMMODORE 
CBM 9000 SUPERPET 
CBM 83100 LETTER QUALITY 


$2990 
$8990 
$6895 


$1699 
$1990 


CBM 8023 (132C0L,150cPS]S 799 


CBM 8052 2 MED PD 


HEWLETT-PACKARD 
HP-B7 
HP-B5 
HP-B3 
HP-125 


HP CALCULATORS - 20% OFF 


XEROX SYSTEHS 
810 5 1/4 FLOPPY SYS 
820 В » FLOPPY SYS 
NORTH STAR 


$1750 


$2190 
51790 
$2190 

555 


$2395 
$2990 


HR2-19-64K-HD5 SAVE $1600 555 


ADVANTAGE 64K-QD 
INTERTEC SUPERBRAIN 

64K-DD 

64K-QD 


DISKETTS 


52350 


52975 
$3380 


SINGLE SIDE [BOX OF 10) 524.50 
DOUBLE SIDE (BOX OF 10) $35.00 
CABLES- Н5232 M/H 6' $17.95 

“/т 6' 518.95 


Printers 


OLYMPIA ES-100 TYPEWRITER 
WITH, RS-232, PARALLEL, IEEE 
IDS PRISH-80 (200СР5) F/T 
РЕТЗЫ-80 COLOR 
5600 - 132 
PRISH-132 COLOR F/T 
CENTRONICS 739-1 
733-3 
OKIDATA MICROLINE 82А 
MICROLINE 83A 


$1250 
5 494 
51350 
$1090 
51690 
5 560 
5 675 
5 445 
5 743 


EPSON МХ.80, MX80-F/T, MX-100 555 
IN STOCK INCLUDING CARDS&CABLES 
ALWAYS  COMPETATIVELY PRICED $$ 


C. ITOH Р-10 40СР8 
DIABLO 630 

NEC SPINNRITER 7710/7730 
NEC SPINWRITER 3510/3530 
NEC SPINWRITER 7720 KSR 
ANADEX 9500/9501 


$1490 
$1990 
$2590 
$1950 
$2890 
51225 


ABOVE ITEMS MAY ВЕ ORDERED BY 
HAIL OR PHONE. FACTORY SEALED, 
MANUFACTURERS WARRANTY INCLUDED 


PRICES SUBJECT TO CHAHGE------ 


| .— Multi-Business 
omputer Systems In 


28 MARLBOROUGH STREET 
PORTLAND, СОМН. 06480 
TWX/TELEX 710-428-6345 
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Listing 1: The CHEDIT program listing, designed for the Apple 11, The program re- 
quires 48K bytes of memory, the Language System card, and the Apple Pascal package. 
(3S+}) 

program PakeGraphi cChars; 


tversion C3), June 21, 1981 by Jerry Sweet} 
uses TurtigGraphics; {kindly provided by Apple Computers, Inc.) 


const xain = Оу ymin = О; xmax = 279; ymax = 1913 {screen parameters}? 


xboxcorner = 216; yboxcorner = 1193 {exploded character box) 
HellFreezesOver = fale; 

CharRows = В; (number of rows pf characters) 

TopRow = 6; ttap-maoast row of display} 

CharsPgrRow = 143 {number af characters per row) 

xblocksize = 12; yblocksize = 15; ("logical" character block size) 
xbmax = 11; ybomax = 12; {sizes less one? 


title = "Graphic character generator, version (31, 25-Jun-61"; 
type legalset = set of char; 


ongbit = Q..1; 

block = packed array [O..7, 0..73 0f anebit; 

cblack ғ packed array [O..ybmax, О..хВтах2 of anebits 
charimage = packed array (0..7] of 0..255; 

Charset = packed array ГО..1272 of charimage; 
Charfile = file of Charset; 


calor = (folack, fwhita); (turtle graphics uses "black" and "'white") 
ortho = thorizontal, vertical); 


var filler z array [color] af cblock; (exploded character "bits’} 
filename, coum : string; 
icfilm, cfile = Charfilgj 
Wwwlx, sely = integer; 


pracedureg меху (x, y т integer); 
< places the turtle at the logical character position ік, у’, where 
0, Оз 1% the at the top-left corner of the screen 7 
begin 
if x < О then к t= О else if я > 529 then x іс $9; 
if y < О then y := О else if у > 22 then y := 22; 
pencolor іпппеі; moveto (x Ж 7, ymax ~ (y + 13 * 8) 
end 


procedure wr (p : strings к, y = integer); 
і writes the prompt p at the lagical text position ік, у}, unless the 
prompt із nuli, in which case the screen is cleared from lines x through 


ye. } 

мағ i, j x integer) 

begin 
if length (p) > О then begin меху (x, y); string (p) end 
else 


for i з= О ta y - к do begin 
мгху (O, x + i); for j = 1 to 50 do wchar 4” ”) 

end 
ends 
procedure ыга} ірі strings x, уі integer); 
var i : integer; 
begin 

ығ (p, x, у}; for 1 s" length (р) + x to 29 do wchar t" °} 

end; 


procedure rd (рі string; X, уі integer; var s т string); 
( writes the prompt p at tha logical text position (x, yl. then 
reads, character-hy-character fechoing?, and returns 5 2 
conet bs = 8; can = 24; 
war c s char} 
pn : integer; 
t : string [1]; 
stop : Boolean, 
begin 
ығ ір, X, у; pn s» length ір?) sre '*; t yw? "3 
repeat 
read ikgeyboard, С}; 
stop іш eoin (keyboard); 
if nat вар then begin 
case ord іс) оғ 
bs 1 if pn > length (p) then begin 
рп :-pn- 1; wr O *', рп, У; 
delete (a, length {5}, 1) 
and; 
сап : begin 
wr C7, y, ҮЗ; wr ір, x, у); pn z= length (р); s те б” 
end 
and з 
if ipn < 40) and not (ord іс) in (bs, canJ) then begin 
t [132 1 сз 5 = concat (8, t); wr (t, рп, уф; рп :2 n + 1 
end 
ега 
until] stop 
endi 


Listing 1 continued on page 430 


Circle 96 on Inquiry card. 


Presenting a C Compiler for 
CP/M-86« апа ІВМ» PC-DOS« 
That Speaks Your Language! 


The C86'M Compiler offers the most up-to-date 
language available, es өөү casignoc for СР/М-861М, 
Specíal features include the C language pre-processor, 
externals, statics, data initialization, pointers, arrays, 
structures, longs and ficats. 


You can’t beat the convenience, depencability and 
affordability of the С86ТМ compiler, and with no 
assembly step required, it's faster than you ever 
imagined! 


The C86™ system inciudes a linking loader, librarian 
code is 


and a large support library. All library source 
included, so that you may extend or modify the library. 


ve id code written in C with code written 
-B6TM, 


IBMa, personal version available soon. 


You ma 
using А 


For more information write or call. Dealer inquiries 
invited. 


Computer Innovations, Inc. 
75 Pine Street 

Lincroft, New Je 07738 
Telephone: (2011 530-0995 


t450 Disk and Documeniation. 
* 25 Documentation only. 
* 20 Overseas Airmail. 


CE6 is a trademark of Computer Innovations, Inc.; CPIM-BB and 
АЗМ-86 are 1гадатагкз of Digital Research: ІВМ and PC-DOS are 
registered trademarks ot International Business Machines. Inc.: 


START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE 
7th edition, November 1981 


Written бу tha founder at a successtul systems house, this fact-hilled 220-page 
manual Covers virtually all aspects of siarling and operaling a small systems com- 
pany fl is abundent wilh uselul. real-ite samples contracts. proposals. agree- 
тегіз and a complete business pian are included in full. and may be used іт- 
medialely бу Ihe reader. Proven, field-lested solutions 10 ihe many problens 
facing small turnkey vendars are presentad. 


536. 


HOW TO BECOME А SUCCESSFUL COMPUTER CONSULTANT 528. 
by Сезне Nelson, dth revised edition, Decembar 1981 

Indapandean! consultants are becoming a vilally important factor in the micro- 
compuler field, lilting the дар belween the computer vendors and commercial; 
indusirial users, Tha rewards of the consultant can be high: freedom, more saiia- 
Туа work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step directions for those interesied to ex- 
piore inis jucralive field. 


FREE-LANCE SOFTWARE MARKETING 
by 8.4. Korites, 3rd edition, June 1980 
Wriltyg and selling compular programs as an indapandent is a business where + 
you can gel sianed quickly, wilh (Ше capital invesiment * you can do it full time or 
рагі tima э the poleniial profits are almoal limitiess. This best-seller by Or. Korites 
explains how ta do it 


$30. 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 
by Leshe Nelson. February 1962 

Tum а aman investment inlo a steady, money Making business thal adds 510.000. 
550.000 or 5100.000 10 your income. Delailad slart-up. marketing and aperalions 
plans are inctuded. 


Send check. money order, VISA, Master Charge ar American Express ғ and exp. 
date, Publisher pays 4th class shipping, Add 51.00 per book lar UPS shipping 
(USA only] NJ residents add 5% sales tax. For laster shipment on credit card 
orders caf (201) 783-6940 


ESSEX PUBLISHING CO. рер: 2 
285 Бісотіені Avenue * Caldwell, М. 07008 


Сігсів 186 on inquiry card. 


APPLE HARDWARE 
IO RE CT APPLE REPLACEMENT 
^ DISK DRIVE } 


ORDER: 1-800-547-2492 


IN OREGON CALL 


SERVICE: 503-479-4150 


SPECIAL ON APPLE REPAIRS —ALL PRICES PLUS PARTS 


awe 


440 
CONTROLLER 11521 
ECS 1110A SERIAL (ST 
CECS 77100 SEHCOAL IAT 
VIDE X S0 COLUSMS 
VIDE ENHANCER 11 
МЕК CASE ADAPTOR 
ақ KAM CARU 
MICKOSOFT DOR MPC 


ALS 
7 BÓCARU [MICROSOFT 
Ait KONOHE [HAVES 


Ld dn 
C8 Ceo age 


APPLE 1! $50 DRIVES $40 PRINTERS $100 
APPLE И! $100  SILENTYPE 450 PERIPHERAL ceri. 
penu wane 
в00 (166) 5675 МИ м9 9 ie В 2 
560G Printer — $1049 84 $1229 BA nmm 
| 


5 


am CARDS $45 APPLE CA 1 
ATARI AL ТЕ 
ЕР5ОМ OKIDATA ir онем, 
МЕНТА MUSIC SYSTE 
Al cP Ss 
[.D.S MX-100 $699 83A $829 зим, 


ғаға 
хи 


т”. 
“. 
H 
wht 
М 

% 


59 

A 

<n 
a 
= 
= 
m 
ж 


WORD PROCESSOR PACKAGE — WORDSTAR, 80 Column, i 


k 
Balt AFIHAN 
KEINE PROTECI OH 


4 


? 


w/enhanced character set, 2-80 & 16K Card by ALS $1049 t 


ч 
MAGNUM SYSTEM — OLIVET TI 121 Printer/Typewriter 
— w/RS 232 or Parallel Interface $1495 


SHIPPING: Add 336 of total transaction for UPS trown (ground) or 3% Tor UPS hlue (aiv], Parcel Рам, 
ш any special arrangement. 

PAYMENT: Cashier's checks. certified checks, money orders, and hank wives honored immediately. 
Wire transfer (und to U.S. National Bank uf Oregon, Sputh Grants Pass Bronch. Credit RCE, secman 
number 501-981, Аси 7% far Visa and Master Charge. Allow 20 days for persunat checks im clear 
REFUNDS: 10% restorking charge an all returns ar exchanges. Чо refund on opened software, Call first, 
GUARANTEE: All products woth full manufacsurer’s warranty. Sanyo and Apple warranty майле. 

We have (ul repaw and service facilities far all сігсігіміс repairs with НР, Пуна ан, Pioneer, Sanyo and 
Apple trained and certified technicians. Рог any technical service сәй them Гог instant advice ar questions 
right an iheir benches at (503) 479-4150, 

REPAIRS: Ош of warranty guarantee: Labor 30 days fram date af your receipt, 90 days өт pats. Call 
for detaiis on quality guaraniced discount tepar and dept ned service. 


We have heen repairing clecurank equipmen fiw [2 years and love И! 


“A Unique Combination of 
Quality Products. Competitive Prices, and Service” 


Es 
= 


Circle 360 on inquiry card. 


АТАН! HARDWARE 


410 PROGHAAT i 


$22 PRINTER 

B24 PRIKTEK 

аза MODEM 

BSOINTERFACE MUDULE 

$53 BK MEMORY EXPANSION 


SOFTWARE 


VISICALC (АТАЙ 

BASH (АТАН!) 

VISICALC 

VISIDE X 

VISIPLOT 

ТЕКА 

YISI RENIE 1 
MICRDOLAB DATA FACTORY 
OU B MASTER ($3 0ONCWAKE| 
SUPR TEXT i 

WDHDSTAR 

ӘРІ SOFTWARE {ена} 
STOCKFILE INVENTORY 


ZOKK 

ANCON CHESS 
САГА АМ 
УЕККАИМ ОУК 
MAXELL DISES 


MINIMUM ORDER-—$100.00 
MINIMUM SHIPPING CHARGES—$4.00 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
WRITE FOR CATALOG 


RALSTON-CLEARWATERS 


ELECTRONICS 


530 N.E. 'E' Street е Grants Pass, Ore. 97526 
ALL BRAND NAMES ARE REGISTERED TRADE MARKS 
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Circle 208 an Inquiry card. 


Main Frames ы 
Main/Frames 
from 


function rdc ip з string; x, y t integer) тг char; 
var c і charj 
begin 

wr ір, х, У}; read (keyboard, c); roc me 
end 


procedurg cirdispy 
begin 


` е 30 Models of Enclosures end; 


* Assembled and tested procedure boxlines {angie 1 ortho x, у. п, p, LineLength s integer); 
* Quasi-Coax Motherboards ( Draw n + 1 tines at the angle specified, p pixels apart ) 
» Power Supply var i з integer; tindex?! 


begin 
* Card cage and guides if angle = horizontal then turnto (0) else turnto (FO); 
« Fan, line, cord, fuse, power for 1 з= 1 to n do begin 
& газе! switches pencolor tnone); moveto tx, у; 


pencolor (whitel; move (LineLength}s 
if angle = horizontal then y t= y + p plas x :=x ер 
end С for ) 
end; 5 boxlinwes } 


procedure Drawcharbox ік, y t integer); 
€ This draws the exploded character box (the "pallet"! onto the screen ) 
begin < Drawcharbox 2 
boxlines (horízgantal, x, y, 9, 9, 53; (9 horizontal lines 9 pixels apart) 
boxiines (vertical, x, y, B, %, 72); {8 vertical lines 9 pixels apart? 
ends 4 Drawchartes 272 
function keysense : Boolean; 
t Tell me when the user has pressed а key with the Sup-R-Terma board } 
const clear = -16:56B; (location to clear keyboard strobe} 
kbd = -153B4 flacation of keyboard input byte) 


8" Floppy MainiFrame 


function geek taddr з integer) t integer; 
type word = packed array ([0..1J of 0..29524 
trix = record 
case Boolean of 
faise: (ptre "ward); (pointer to a Pascal word) 
true: tint; integer) (ite representation? 


endi 
var magic s Егін; 
' : begin 
3" Disc Enclosure | magic.int іт addr; {set up the pointer) 
peek :9 magic.ptr^ [03 (ioak at what the pointer iliuminates? 
, end; 


begin thaysense> 
keywunzw 3° рте {КЫС} > 128; {data come іп as negative ASCII) 
теніз 


function ирсаве (c 1 char) 1 char; 
€ Transiate the character to upper case } 
begin 
if c in С”а”..”7:!2 then upcase :* chr lord ic? - ord ("а + ord СА") 
else upcase іш c 
ends 
Рпозе!80 8" Floppy Maintrame function ge (legal : legalewty prompt : string; echo : Boolean? т char; 
+ Read а character from the keyboard until it is legal 2 
var € 3 char; 
в : string 119; 
beg п 
а іш a “з 
repeat 
ìf echo then C із rdc (prompt, 0, О) else read (keyboard, c) 
с == ирсаяғ (c); 
until c in legal; 
gc 1= с 
ends 


procedure nextchar ің, y т integer); 
с Causes the turtie to move to logical text position ің, уі. Тор left 
corner із (6, OQ). 9 
begin (nextchar? 
pencolor (none), 
; ії x © О then x iv О elew if x > ZZ then x за 22; «өте н min and max) 
Write or call for our ‘ if УХО then у сей eiue if y > 15 then y с 13; (жеб y min and max? 


brochure which includes our a ae hatte Қы ymax - іу + 1) 6 yblocksize + 1) 
0. end) (nextchar 
: application note: 


T at = Procedure onbos (c : char); 
Building Computers £ put the turtle at the logical "hox" of the character specified ) 
А Кесіре begin 


| IN EGRAND пен: tchar tard (c) mod CharePerRon + 3, Topowe + ard (c) div CharePerRow! 
i | wend; 


procedure atepchar (с : char); 


8420 Roosevelt Ave. е Visalia, CA 93294 f Move the turtle to the next character to be edited > 
209/733-9288 begin 
ni tel “ о {2} t t | 2 
We accept BankAmericard/Visa Es Ox ісің turnto 40%: move (2); urnta (90)3 move (29) 
and MasterCharge 
procedure ürawallthars Listing 1 continued on page 432 
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Circle 235 on inquiry card. Circle 160 on Inquiry card. 


m E ENCRYPTOR" 
How to buy a screen editor for your 


—3 Т ІВМ Personal Computer: 
= - ‚ Find one of CompuView's full-page ads for VEDIT. 


See if VEDIT can: 
* Simultaneously edit multiple files. 
Split the screen into as many as 4 windows— 
horizontally. vertically or both. 
FFE i Sul each window up-and-down and side-to- 
| | 111 Je шт =” | side. 
, Move and copy text within and between 
windows. 
DA T A S Е С U 2 j T Y Globally search or repiace using regular 
$-100 COMPUTERS, 126Е-595 OESIGN. expression pattern matching, 
d EE он Give you online helo when you need it, at the 
HIGH SPEED А.М.О. 9518 DATA CIPHEAING PROCESSOR. touch of a button, 


1.3 MEGABYTES PER 5 NO THROUGHPUT. 
A ENCRYPTIONSOECRYOTION FORMATS. (EDIX, the world's finest microcomputer text editor, 


OVE 22 QUADRILLLON 55 BIT MASTER KEYS. can do all of this and more!) 
PLUG SELECTABLE I/O POAT ADDRESSES АМ) INTERRUPTS. 


GOLD PLATED #143585, CAAO EJECTOAS AND SOLOER KASK. 
A5SEMBLEO» BUANEN-IM AMD TESTED. 3. Send $195 to us {instead of to them), 


1 YEAR LIMITED WARRANTY. 
4. We'll send EDIX to you. 


.“..“аһкезәеете 


$423.00 SINGLE QUANTITY, 


24 CASH OLSCOUNT FOR MONEY ORDERS AND 6.0.0. 7%. 
MASTERCARD ANO VISA CREDIT CARDS ACCEPTED, | 
SHIPPING CHARGES ADDEO TO ALL ORDERS. EDIX requires an IBM Personal Computer with 64K and 


64 SALES TAX ADDED ТО РЕНМАТЬУАЧЕА DESTINATIONS. y 
PRICES AND SPECIFICATIONS SUBJECT CHANGE WITHOUT WOTICE. one Порру. Сай or write for our detailed brochure. 


ÜcALEA AND D.E.M, INQUIRES INVITED. EC emerging Technology Consultants, Inc. 
TELEPHONE 215-865-1222 Вох 154 Louisville, CO 80027 
MUADAY-FRIDAY, BAM-SPM4, EASTERN TIME (303) 447-9495 


LEHIGH VALLEY LOGIC. | NCOKPORATEOD ЕПІХ в a trademark of Белет Technology Coasuhants lm 
2503 NORTH COURT 


BETHLEHEM, PENNSYLVANIA 18017 0.5.4. 


e CRAM 15 А RESISTEXED TRADE Maža OF DIGITAL RESEARCH, INC. 


= 


Номад, 
Irig 

ges 

u 

gua 

= 


DISCOUNT TRS-809? Computers 


We have the Largest Inventory in the Central 
United States. Discount prices оп а! 
software and accessories for your TRS-80 
computer needs. 


Model II BUY 
26-4002 DIRECT 


Toll Free Order: ж No out of state Taxes 
3 288% 1-800-835-9056 * Immediate Shipment 
әлем амын * Several Payment Methods 
8 Megabyte 1-800-362-9091 * Direct Buying 


Hard Disk 


pis | Jimscot, Inc. WRITE TODAY FOR YOUR 


P.O. Box 607 - 1023 N. Kansas FREE CATALOG! 


53 994% Liberal, Ks. 67901 


“ TRS-80 is a Registered Trademark of Tandy Corporation 
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Circte 302 on Inquiry card. 


Buy with Confidence 


from the best 


GREAT PRICES. GREAT SERVICE, GUARANTEE 


Jepan іе pout 
Appie Uie Apo 
paddies й 2 Алап 


\. X атымаз 
САУ Zeni 
COMPUTERS: VIDEO TEAMINALS 
Anos & MONITORS: 


Ta#erdeo 
Vector 


Epson al grea pnces 
iosve T 
THERMAL ме зыш ORNATA 
Apple M р. We have IBM 
Trendcom Novell softwara. 
DOT MATRIX — Texas Instruments p. 
Anacom LETTER QUALITY 
Anadex 


Diablo Хогак 
NEC 4125 
on 


сыт рални 
крайы, у yon iet 
Wa Ее 


- 


РЕЧЕ 
Yu 17-53% 


Fortran 
Dary 124500 

80 COLUMN Pascal ———— 
VIDEO CARDS Vanguard AP L 
Double Vixicn OTHER PRODUCTS 
Smart Term Bar Сода Readers 
ee но 

ам Controls 
а Graptwcs Таби! 
бас Paymat Mutic System 

Numeric Keypads 
INTERFACE CARDS Pragrammmng Aids 
Apple Type-and- T ak 
Catdorma Computer Vaden Әділге 
ои Computer Voce Entry 
СВОЙ 

SSM Products оа ныл 
Thundarclock < га vaste post : TU 95 
LANGUAGES eva Чы, дегі а 
Basic Compiler Bom" + ny 
CIS Cobol com - 


MONITORS 
ONC & NEC Groen Screen 


NOW ІМ STOCK pimin wit graphes and the 


EDUCATORS Бақса не 65 ма m є 
We tuve Ine CORVUS uoce. WE HAVE THE ОЛАРЫ 
systems lo hock ug severed PACKAGE FOR МҰ 80 сой 


Apple computers at once! SILENTYPE PRINTER 
ONLY $244 00 


МЕС 5 DIABLO PRINTERS 
Амакіее Paper 2 * 


Cnil (gr catalog 


Veter alt: 33 
Uli GL М АЙ--ы» 
у Родину hy Уб 


Аы 
yp со dr, OF? ақтан ALL SOFTWARE 
N piu don rpa i, сей ыз 60d wei pu ПР 
MM orders ONLY: 

Met дені Белді МЕТ PROFIT COMPUTERS 
$2: Старғым А 2506 Oregon Court Bid G1 
Аһаһдип Cal 2602 Torrance Са 90503 
ғы 750.7318 Ң909)421-1520 


м Cal 213 120-4772 
2% shipping and J% lor cherge cards. 
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Listing 1 continued: 


{< Crank out the characters іп the charset +119 in à nice format } 
мг c t char; 


line т integer) 


procedure stepback fic ; integer); 
€ Moves the turtle to the specified character and back one pixel } 
begin 

onbox tche (Cic); 
end; 


turnto 4-90) р move il); turnto 4180); move (1) 


begin (drawal ichars) 
{reset did an initial ”дәҰ” for us} 
for c := chr (0) ta chr 4127) do begin 
gtepchar (с); 


drawblock ticfile” Cord ict], 1, © О, 7, В, turtliex, turtley, IO? 
ands 
close ticfílae) ikeep it kosher} 
stepback ((CharRows = 1) 3 CharsPerRow); (go to the bottom line) 


coxlines (horizontal, turtlex, turtley, Charfows + 1, yblocksize, 
CharsFerRaw Ж xblocksiz9)[ 


stepback ((CharRows — 1) $ Гһаг«РегКон); (nut the turtle back) 
boxlines (vertical, turtlex, turtley, CharsPerRow + 1, xblocksize, 
CharRows % yblüorksize) 
end; 


procedure Ggochar; 
< This procedure does the actual editing 2 
type cursor = (pallet, menu); 
var е =: char; tthe character for edit) 
Xx, y | integer; (cursor position) 
bitbox : block; iedit box? 
inr : char) «іприе character? . 
stack 1 array [0..71 of blocks <{bitoox stack for saving characters} 
sp, ts : integer; ‘(stack pointers} 


procedure clearbi tu; 
< Initialize the edit parameters > 
var i, j : integer; 
begin 
и з= OF y zm OF , 
for іл О to 7 do for j == О to 7 do bitbox Іі, J? = 0 
ends 


procedure placachar іс s chars 
€ Put the character in the bitbox where it's supposed to go > 
begin {pl acechar> 

stepchar (сіу 

drawoblock {bitbox, 2, О, ПО, 7, Б, turtlex, turtley, 10); 
end; {placechar} 


procedure putblock {which 1 color, H, y г integer); 
< Put a block of the specified color both on the edit screen and 
оп the current edit character’s corresponding position. This aita 
changes the contents of bitbox 2 
begin 
if (x in £0..63) and ty ín ІО..712 then begin 
drawblock (filler Cwhich?, 1, ©, ©, B, B, 
xboxcorner + ік 3 9) + 1, yboxucorner + ќу % F) * 1, 10); 
drawblock (filler Гмнізісі2, 1, О, O, 1, 1, 
turtle: + н, turtley + y, 100); 
bitbox Гу, х1 :ш ord (which) 
end 
und; 


procedure newchar ў 

< Finish the edit 2 
begin 

placechar іс); 

exit (Genchar } 
endy 


{draw the character as it will appear} 


procedure clearchar; 
{ Clear the current character 2 
var i, 3 1 integer; 
begin 
rlearbits;  itrminitializae) 
for i та О to 6 do for j ле: O to 7 do putbiock (fblack, i, j) 
end; 


procedure spraychar (с : char); 
{ Put the specified character onto the pallet ) 
var i, j : integer; 
hegin 
stepchar ісі; 
for i з= О to б do for j = О to 7 do 
if screenbit (turtlex + i, turtiey + j} then putblock ifwhite, i, 3) 
else putblack (#51 аск, i, Ж) 
егісі; 


procedure flashit (where : cursor; X, y : integer); 
< flash the cursor at the current adit position 2 
var k : Boolean 


Listing 1 continued on page 434 


Circte 361 on Inquiry card. 


FILL THE GAPS 


IN YOUR SYSTEMS’ PERFORMANCE 


INTELLIGENT DATA BUFFER 
Applications for. 
e Printers, Terminals and 
Data Communications 


AUTO SWITCHER 
e Remote Selection of Common 
Port to One of 4 Destinations 


UTILITY INTERFACE 
e Sales Aid 
e Instruction Aid 
e Demonstration Aid 


REITH | WALCOTT 


ENGINEERING INCORPORATED 


15074 Н.Е. 40th St. e Redmond, WA 98052 
Order (206) 882-2225 


Dealer Inquiries Welcome 


Give Your TRS-80* a Tremendaus Boos! 
with НАСЕТсомыл:: Software 


RACET сомит: Ulility Sotiware makes the TRIS faster, more efficient, and easier 
to use. Dur programming aids improve your productivily. Qur repulation is lor 
products that are professional in design and wark as advertised!!! 

FIELD PROVEN HARD DISK DRIVES AND OPERATING SYSTEM 
Now you can use RACET's Hard/Sofl Disk Operating System (HSDS) wilh Ihe 
ARM Winchester Disk Drive on the Model Н, This cost effective. combination 
provides 15 Megabytes per drive Including ECC Errar Correction Code and an 
advanced sequencer to luriher ensure data inlegrity. Ап тсгетелігі backup 10 
lappy is provided so {hal ый ihose sectors thal were changed from the last 
Le are saved. A full monthly service contract is avallable al $30 per month 
per drive. 
The HSDS Soflware has more than One Year's FIELD Experience. The tates! 
HSDS version adds several enhancements including maintenance of system files 
оп the hard drive, files as large as the disk, the ability to segment the disk as 
logical drives, definable directory size, and many utilities including bulk copies 
balwean floppy and hard drives, multiple purge, rzap, and Owectory Catalog 
Sysiem. Full program compalibiity with TRSDOS 2.04 15 maintained. Mixed 
floppy and hard drive operation is supported. 
HSDS 5 available for Ihe Cameo, Cynthia Bull, Corvus. Data Peripherals. and 
бата Clara Systems hard disk systems as шей as Ihe ARM Winchester Drive. 
ARM 15 Megabyte Drive Subsysiem $3895. HSDS Software $400. 
Cameo 5/5 Cartridgs Drive $5995. ` Cynthig Bul 10/10 Drive $7995 


NEW PRODUCT * Model Il Fast Backup Utility ж $75 
5 to 10 times laster backups! Full disk backup (including verily) 55 seconds!!! 
on two drive system — 2:15 оп single drive system. In business, tima is money, 
and one BACKUP is worth 1000 tears)! 


NEWPRODUCT Ж INTEGRATED BUSINESS SYSTEM я 


БАМ File Structure — Multi-Company Capability. Modular structure Each 
module includes complete user documentation which guides Ihe user (hrough 
islallation and allows ''practice'' using а Sample dala base. When ready, the 
user Simply names his data base and begs. The integraled Business System 
program set includes General Ledger, Accounts Receivable. Accounts Payable, 
Раугой. inventory, General Journal, Asset Management and more 


Business Programs $250/module Mod Ill, $300/module Mod 1). $795 for all four 
Mod Ul, $995 for all four Mod 11. General Ledger and Accounis Receivable 
ауайауе now. Accounls Рауа\е and Payrol 151 Quarter 1982. 
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1330 Н BLASSELL. SUITE М, GRANGE, СА 92557 


Circta 232 on Inquiry card. 


SUPESBRAIN 
5 MB Plus 
(К System Five) | 


15 MB 
Hard Disk 


а 


Single or 
Double-Sided 
- Floppy 


Now available INTERTEC'S amazing SUPER- 
BRAIN with a built-in 5MB Hard Disk Storage. The 
К SYSTEM FIVE looks and operates like a normal 
SUPERBRAIN but with the advantage of 5 MB of 
hard disk storage and hard disk speed that are im- 
mediately available to the operator. 


Kramer Systems International, Inc. has suc- 
cessfully installed COMPUSTAR™ and SUPER- 
ВКАГМТМ Systerns worldwide. 


Dealer and International inquiries invited. 
Available on the GSA schedule. 


Kramer Systems International, Inc. 
7 8403 Dixon Avenue 
vere, Silver Spring, Maryland 20910 
А (301) 585-7480 


Call today for additional information 


GET THE MOST FROM YOUR NEC РС-8001 
WITH RACET comeurss SOFTWARE! 
ВАГЕТ NECDOS $175 


RACET NECDOS does more for your Р0-8001 than any other 005. It's laster, 
more efficient and easier lo use It's loaded wilh extra features 10 let you stretch 
the miis of your system This advanced operating system works wilh the ROM 
NBASIC lo give full compatibility with color and other BASIC commands. 

USER FRIENOLY — Emphasizes Integrity. No MOUNT or REMOVE commands!!! 
Excellent protection from improper disketie swapping AGAIN. HELP. FIND and 
REF commands File password protection. 

ADVANCED DESIGN. RACET NECDOS utilizes tha computer in the 8031 for mosi 
disk 1/0 functions minimizing memory ulilizalion іп the PC-8001. The Dynamic 
Transient Area (ОТА) аюм multiple transients to be scalter loaded and relocated 
іп memory simultaneously. This unique capability optimizes use of valuable 
memory, yel prowdes an almost limitiess growth potential. 

ADVANCED FEATURES. АП DOS funclions and commands may be used directly 
ina BASIC program!!! Special RUN option allows merging of programs, retaining 
all variables in memory. Fixed block spanned records. AUTO and DO commands. 
Machine language loads and saves MATPRINT and MATINPUT to disk. Complete 
direclory, ALL supervisory cals documented and available to the machine 
language programmer. Super zap utilily included, 


CONVERT TAS-30° PROGRAMS TO RACET NECOOS WITH 'PROTRAN' $99.95 
COMPLETE ulilitiss for file transler and BASIC program conversion Model JI! 
Crsketles may be read directly. Моде! | and || via RS-232. Transfer BASIC 
programs. data files, ar machine language files. NO support is provided lor 
conversion of machine language tiles or РЕЕК 5, POKE's, or USR's to function on 
РС-8003. Includes Mod |. Mod И and RACET NECDOS Datadisk with complete 
documentalion on conversion requirements and synlax dilferences. 


MULTI-KEY SORT 'MKS' 550 


SUPER FAST Machno Language In-Memory Soris, Three-key зіні on 500 
elements in 4 Seconds! ! Simple one-line BASIC functions — SORTV and SORTE 
verbs. Mixed ascending and descending keys 


KFS-80 KEYED FILE SYSTEM $150 
Machine language BASIC (SAM ii Tire keyed and sequential access to 
mulliple fies. Simpla interlace 10 BASIC. Binary tree kayed- Tg index system 
provides rapid access to records. 
RACET cow»ures soltware tor ihe МЕС is distribulad by tha Waybem Corperalion 
and is available Iram your local МЕС Üealer. 


ЕШ Waybern Corporation 


13911 Enterprise Dr.. Garden Grove. CA 92643 


CIRCLE READER RESPONSE GEL Ow FOR FREE CATAL UG 
*TAS-80 15 A REGISTERED TRADEMARK OF TARDY CORPLAATICN 


Circle 457 on inquiry card. 


CHECK. МБА, М/С COO PURCHASE ORDER 


(714) 554-4520 * (213) 222-7514 
TELEPHONE ORDERS ACCEPTED (214) 697 4950 ВАСЕТ computes 


CIRCLE READER RESPONSE BELOW FOR FREE CATALDG 
BYTE May 1982 
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Circle 285 on Inquiry card. 


FOR TRS-80 MODEL I OR Ш Listing 1 continued: 
AND SOON FOR THE NEW 


IBM PERSONAL COMPUTER! 


procedure delay (var К і Boolean); 


% MORE SPEED < insert a delay between flashes 2 
10-20 timus faster Ihan Level И BASIC. var j : integer; 
* MORE ROOM begin 
МЕДА natas compiled CET pius ұту, $ = 100; 
pom үзік НА) act lager росы whílg (not К) and ti > О) do begin і іт i — lg К іт keysense его; 
е ie е 4 bytes. ^ feeder! ends 


* MORE INSTRUCTION 
Add YOU Seeman 
m АЕ 


ANDARD- plus procedure dopallet; 


Fat more complete than most Fortha: single А var original : onebit; 
кайда precision, Clock, 


ытауя, piring-handüng, nrigscr : Boolean; 
more. 


MORE EASE о structured 4 procedures putdat fan з Booleangy я, y : integer); 
mmng —— € also flash the corresponding pixel in the edit character } 


prog 
Word завген utilit 
THE NOTEPAD letter wrller var color : color; 


Optimized for your Т85-80 or BM with k а begin 
ра, т ын, АЛ if an then #спўсг <= fwhite тізе fcolor 19» folack; 
рее, a drawblock tiller Cfcolor], 1, О, О, 1, 1, 


* Lr ea ne AA turtlex + x, turtiey + y, 10) 
PUE AND compar ends 
А и е екілі» Jor TRS-8i 
b г BIRO ви. 
еті ras Laert disk owe begin «бора let} 
an can read, ® run бс 
olher's and Mode! | diskettes! original з= bitbox Cy, x1; 
VIRTUAL 1/0 [or video and printer, disk and lape Origscr іш screenbit (turtlex + x, turtley + y); 


(10-Megahbyte hard disk avaliabte) while not k do begin 
putoOlock i(fwhitg, x, үр putdot (true, x, уу delay tk); 
puthlack (fblack, x, y); putdot (false, x, У}; delay (ы) 


| and 
if original = 1 then putblock (fwhite, x, y! 
| eise ритвіпоск (4black, M, yi} 
nutdot ісгіп«сг, x, y? 


end; 


pracedura dosenu; 


THE PROFESSIONAL FORTH var reversed : Booleans 
FOR TRS-80 


Procedure ног) 
(Thoudarde of asian In usa) 


begin 
RAM) For Aado асу THe во оза (cr Ие drawblock (filier Cfwhite), Z $ iixblocksize + 15) div 16), ©, О, 


IBM Parscra!Co - 
mr жылы еб. xDlocksize, yblocksize - 1, turtle, turtiey, 6) 


AND MMS GIVES IT TES 
Sour de provided 
MMSFORTH inr onbow (chr fy + CharePgrRow + x)»; 
бата rs Arme aboard reversed pw fal Se] 
ORTH User Groups while not К do begin 
Бексары, eden in falas! vernon 
9191! can provide advice, modifications xor; delay (К); reversed іш not reversed; 
MMC programa, Io ftt YOUR need end; 
MMSFORTH UTILITIES (КЕТТЕ; includes FLOATING if reversed then xor 


PONT MATH (L2 BASIC НОМ солга plus Complex end; 
oumbers, RacíangularPolar coordinate conver eona, 
ones mode, more}, plug a fs Fonsi 280 ASSEM- 
A, plus в powerful CHOSS-REFERENCER to Bel begin tflashtit) 
Forth words biock and line Ail on one diskelis К a= false 
l'squ ras MMS FORTH v2 0, 1 des & 32€ РАМ}. $5245" ык 3 + 
сазе ere o 

FORTHCOM: communications packape provides RS-233 
ты чш terminal noce c mar oF лм paliet г dopallet| 

Bt mode а теш! $ Фф 2 
MMSFORTH V2.0, 1 dive & A2K RAM) 13095 әлем т сатты 


THE DATAHANDLER VLZ- 8 very sophisticated date =пчу "rase? 


base munagement system ends 
| ^r сатав MMSFORTIH veo. 1 sve 4 8 a 
ciis детте oa dm kom m META ng 558.15 procedure push; 
MM SH (ep ima са t 
boar МАН yt ol Ч отн, С save the current bitbox on the stack ) 
ORTH, CRYPTOQUOTE, FREEWAY begin 
E TcTAGFORTH (Pec ais ОНТ VAD Y à iade d | Stack [ep] ят bitbax; 
32K A AN) patinu герге 4dP)8TA3491 вка: чь» азын” op r= iso + 1) end a 
Other MMSFORTH producis under deraiopmen! end; 
FORTH BOOKS AVAILABLE E ИВС рун 
MMSFORTH USERS MANUAL - without tot || < restore the bitbox from the tap of stack 9 
МНО В Sor ere en eee ee ree "+ v3 рец tT, bagin 
GA FORTH - dest companion 10 out жап. | Sp == sp = 1; 1# sp = -і then sp іе 7; 
+ пути Е АН av b61 tboa іш &tack Гер1; 
excellent analyaia сі MMSFOATH-like tan- stepchar (с); 
Dl RET . gum drawblock ‘bitbox, 2, ©, О, 7, B, turtiex, turtiey, 10); 
PROGRAM DESIGN & CONSTRUCTION - inira. to тис, spraychar ic) 
tuted programming, good lor Forth . eer eee res) 112.95* end; 
FORTH -79 STANOARD ~~ + Ofiiciat relerence lo 
78.5 ТАМПАЙр word sala 113 вванжхик $13. 55" procedure shi $ t; 
FORTH SPECIAL ISSUE, GYTE M Ing 1 E 
кот SPECIAL ISSUE, OE Mops? НТ С shift the character up. down, left, or right 2 


маг x, уі integer; 


v И 


* . ORDERING INFORMATION: Software prices include 


manuals and requka signing сі в non-iransterrasie © | procedure shiftupy 
Xu uc tr EA | Beain 
re y из " 
$100 ры additions! көзі Шы orders add 5% ie, for уз" 7 downto 1 do for x :- О to 6 do 


Foreign orders add 20%. UPS COO, VISA & МУС ac- bitbox Гу, x13 те bitbow Cy ~ 1, x14 
capiet. no unpaid gurcasa себе, алай for x == О to б do bitbo« СО, x1 зе О 


Send SASE Гог 100 MIISFORTH тіста end; 
Good dealers sought 
Gat ee Eine" ghi f tdown 
MILLER MICROCOMPUTER for y зы О to ó ба for x := 0 to ò do 
SERVICES (B5) bitbos Гу, xJ 19 bitbax [y + 1, x13 
81 Lake Shore Road, Natick, МА 01760 for x := О tn 6 do bitbox C7, х] z= © 
1817) 653-8138 end; Listing 1 continued on page 436 
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Circle 37B on inquiry card, 


5100 EPROM PROGRAMMER/16K MEMORY MODULE 
ІШ 


* Programs, copies or verifies the 
most popular 5 volt EPROMS (2758, 
Cic 2516, 2716,2532, & 2732) е Adjusi- 
"o fr able 25 volt on board supply, 


* External programming console - Includes 24-pin ZIF 
socket е Sockets also included for up to В memory chips 
(2716/2732 EPROMS or 2K X B NMOS Static RAMS) • Mem- 
ory addressable in 4K/2K windows е Memory management - 
4 memory chips may be independently enabled/disabled 
under program control е В-БИ МО рогі w/handshake е Solt- 
ware - CP/M version on 8" disk, PET 2001 (requires S100 
adapter) on cassette. 


S100 PROTOTYPE MODULE 


T" * Unique prototype module takes 
it up only one computer siot » Uses 
Wir low cost W/W posts, and if desired, 
К ЖА solder tail sockels. 
e Wiring & components are on the same side е Provisions 
for 3 voltage regulators - 5 volt regulator may be TO-3 or TO- 
220 case • Any size Integrated circuit on .300, .400, ог .600 
centers may be used е Typical conliquralions - 36 16/14-pin 
IC's. or 4 40-ріп & 28 16/14-pin IC's, or 1 40-ріп & 424-ріп & 14 
20-ріп & 14 16/14-pin IC's, etc. « Also has provisions for: 
toggle switch, trimpot, & 2 50-pinribbon саМе headers е Power 


& ground traces іо each ІС position * Ample de-coupling 
provisions. 


PRICES 
Prog/Mem Mod  $195(X41)5240(AA T) Prototype (Pins) $35/M 
EPROMS:2Kx8 (5V1. S8.00(4590NS!'* — Soltware: CP/M version 
AKxB (Бу) 518.00 (450N5}"* (B" diskelte) 515.00 
RAMS 2WxB (58V) 511.50 (550NS]'* PET (specily ROMS) 5800 
Protolype (Board) $35.00 Shipping 8 handling $2.00 


CALIFORNIA RES, ADD 6% SALES TAX. 


EPISODE 


TH 
VERSATILE 
COMPUTE 


EPISODE is а CP/M®comput- 
er with 1,6 M byte of disk 
storage on dual 5% flop 
pies. its compact design 
provides а wide range о! 
standalone or network appli- 
cations including data Базе 
sharing. 

EPISODE gives you tota! 
flexibility. You can add your 
own CAT and Printer, what- 
ever brand and price range 
you choose. All the logic in- 
cluding the 64K RAM mem- 
ory is contained оп a single 
6“ x 8" circuit board ensur- 
ing maximum reliability. 


4 a 
а = 


Circle 164 on inquiry card. 


5. = 
Ед i 
-j 


PERIPHERALS 


EPISODE includes a unique 
software system called 
SUPERVYZ - a menu 
based software control sys- 
tem that allows the user to 
integrate application pro- 
grams. 


Dealer inquiries Invited, 
foreign and domestic. 


Epic Computer Corporation 


7542 Trade Street 


*Supereyz із а trademark of Epic Computer San Diego, CA 92121 
enim CPM is а Irademark of Digital Тер 714.695.3560 


PAYMENT: MONEY ORDER OR CHECK {ALLOW 10 DAYS TO CLEAR| 
“WITH PURCHASE OF PROGRAMMING BOARD 


SIERRA COMPUTER PRODUCTS 
3645 Gold Ridge Trail, Pollock Pines, CA 95726/(916)644-5932 


REMOTE CONTROLLER — Innovative Features: 
* Complete 256 address control—not just 16 
* No ultrasonic link—prevents erractic operation 
* 120,208,240 and 277УАС control.—for single & 3 phase operation 
* Hardware driven—requires minimal software 
* Complete line of industrial switches available—to 5.5KW 


REAL TIME CLOCK—Innovative Featuers: 
*First to use LSI OKI clock chip 
* Crystal controlled for .002% accuracy 
* 4 software selectable clock generated interrupts 
*Full clock and calendar data 
* Lithium battery backup good for 6000 hours! 


ENERGY WATTCHER —l|nnovative Features: 
*First microcomputer based energy monitor 
* Clip on probes for easy installation 
* Monitors Real Power, not volt-amps 
*Peak Power and continuous power readings 
*Single and 3 phase operation 


See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products 
from SciTronics Inc., 523 So. Семей St., Р.О. Box 5344, Bethlehem, PA 18015 (215) 868-7220 
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Listing 1 continued: 


procedure shi ftl pft; 
begin 
for x зе О to 3 do for y та © to 7 do 


bitbor Еу, x1 те bitbax Су, х + 11; 
for y з= б to 7 do bitbox Су, 5) зи 9 
| end; 


procedure shiftright; 

begin 

Elaborate microprocessor develop: ce fe ыы гарне 
ment systems cost a lot of money, and d valet. zt 
they сап close off your engineering Шала co 
options by locking you into Just one or d 

two kinds of chips. Sound famillar? begin (mhift) 


west ('Shift character", О, 4); 
Well, read on—we've got a better Idea. аа уа (t, "Dr, Les WU. An, Жаз, Rr. 873, 5%; Valued ci 


Use your desktop computer; anything run, "8* а shiftupi 
that will run CP/M” Is fine. With our "t bah iWon 
microprocessor cross-assemblers you "R*, '&^ s shiftrignt 
can produce software for steven of the end; (case) 


lacechar (с? epraychar Іс) 
most popular chip families, and more indi з pray 


are on the way. 


rocedure inverts 
in two years on the market, our cross. > : 


€ invert the entire character > 


assemblers have gained a reputation var x, y t integer; 

for quality, performance, and rellabill- begin 

ty. Hundreds of industrial R&D tabs sR nita Б Ed 52 m A^ ме 55 52 
and several major semiconductor piacechar rese Spraychar (c) ” i 
houses have found these products a end; 

fast, cost-effective way to develop 

іпеіг microprocessor software. We іп- TUNnCE Tey аас: chary 


€ select a character for editing > 
var comm т char) 


| vite you to јоіп them. 


CP/M CROSS-ASSEMBLERS p mm 

Extremely fast absolute assemblers, КЕЗДЕ ку Шыл чы тк Ө, 
running under CP/M. Generate object Е, жанына ДЫ ыы. 
file (intel hex or Motorola S-record for- flashit (menu, s@lx, sely?; 
mat) and listing from standard assem- reao (kevbcArda сону 


bly language for the target processors FENCQURCANE сене ы! 


"ur, "H^" a if sely — 1 in (O..CharRows5 - 12 then wely іт sely - 1j 
listed. Features include comprehen- "D', "2? + if sely + 1 in LO..CharRawz - 11 then sely := sely + ]j 
alive syntax checking, listing control, "ы", а: # if selx ~ 1 іп LO..CharsPerRaw — 11 then есік іш егін — 1; 
nested conditional assembly, and In- 2. m nea + 1 in [O..CharsPerRaw — 11 then sglx == sgix + 1; 
sertion of external source filas. All ver- select :- chr (sely % CharsPerRow + «гіх); 
sions listed have been thoroughly exit (select) 
field-tested and are avallable now. end 


ends (caso) 
until HgllfreeresÜver 


ХА5М05..... 6805 end; 

XASMOS..... 6809 ы араса de DEF 

ХАВМ18..... 1802 

XASMAB 27224 8048/41 Бзр == җаза айныды character for editing 7 

яа а в begin 
ХАРМОВ..... 65% =ч en Mud eet Come oii ter) 
XASMAB ..... 6800/01 EXC MU, E MEET 
push ipush th id cha ter) 
NEW! ХАЗӚМ75..... МЕС 7500 Рае LE tput Ai us disse onto the pailmt) 
| XASMF8..... FB8/3870 placechar (с) tput it into the edit position) 

NEW! XASMZ8..... 28 end; 


ХА5М400.... СОР400 


pracedure ProaptState; 

begin 

Assemblers thzd2424442442 $200.00 each ығы ("Е21% character", о, 4) Г] 
except XASM75.,....., $500.00 stepchar (с) 


ands 
Visa and Mastercard accepted. We ship on 6" is е tEdit 
singie-denally and Soltcard + 5.25" dlaketies. Ask ein аа ? 
ue about other formats. ОЕМ INQUIRIES INVITED. cirdisps 


"Trademark of Digital Research wr i'New,Clear,Pop,Invert,Get", о, 0) 3 
wr irra” (agt),"* ** iclear)’, О, 23; 
PromptState 

end; 


procedure setups 


begin 
clgarbits; sp : 0; 
Qi арғаусһағ (с); {gut the selected character onto the pallet) 
vm y" for ts :- О to 7 do push; {fill stack with original character) 
| Р PromptEdit 
E end; 
804 S. STATE ST., DEPT. Bv52 begin € Benrhar ) 
DOVER, DEL. 19901 wrst ("Select character for edit”, О, 43; 
? с ік welert; (select character for edit} Listin continu d ол e 438 

302-734-0151 EE 
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Circle 420 оп Inquiry card. 


MODEM HEADQUARTERS | САТСН THE S-100 INC. BUS! 


Connect any computer or terminal to the phone lines! 

1200 Baud — 120 Characters per Second 

Porri cac Er" MOO 

Bell 212A identical. Full duplex, А5232. 1200 and 300 Baud. © 

Originate/auto-answer. Phone connection via RJ11C 

ане, phone jack. One year warranty. Self-test. Fits Mullen TB 4 Extender card CASH PRICE 
under phone. А ра 
300/1200 Auto-Dialer ............................. $225 w/ilogic probe - kit ; 49.00 
Allows any computer to automatically dial out ‘through Shugart S А801 

га Ды digas bare drive B" 399.00 
300 Baud — 30 Characters per Second 4M Scotch 740-0 8" > 
Phone Link Acoustic Modem ...................... $129 diskettes — 10 box 26 00 


Originate and Answer, Half/Full duplex. А5232. Operates i 
with any standard telephone. Indicators for On, Carrier, SSM 1/0-4 2P+25 Ports Kit 210.00 168.00 


Self-test, Send Data, Receive Data. One year warranty. Morrow Designs 8 Slot 

Micro-link . . 5178 Motherboard A&T 124.00 93.00 
Originate/Auto-Answer, Halt/Full duplex. 85222. Рһопе payee Computer "Stack" 

connection ма RJ11C standard phone jack. [Indicators Гог | 

On, Carrier Detect, EB Send Data, Receive Data. All d D p р тд 279.00 237.00 
Two year warranty. Fits under phone. ғ“ 

ADDS Viewpoint CRT ...... € s (call for available items) 30% OFF 


cepere Бетім у Subject to Available Quantities e Prices Quoted Include Cash Discounts. 


СЕ2030 Printing Terminal ..... Shipping & Insurance Extra. 


60 CPS. 300/1200 Baud. We carry all major tinas such as 


All equipment is in stock, Your satisfaction guaranteed. Any 5.0. Systems, Cromemco, Ithaca Intersystams, North Star. 
product тау be returned for full credit. Write or call for full Sanyo. ЕСТ. TEI Godbout. Thinker Toys. SSM. 


product information. | For а special cash price. telephone us. 


U.S. ROBOTICS | " 
POSN.WABASH S—-i0U.inc. 


SUITE ГАВ 
CHICAGO, ILL 60601 14425 North 79th Street, Suite B 


Е Scottsdale, Arizona 85260 
(312) 346-5650 SALES 800-528-3138 « TECHNICAL 602-991-7870 


Best Price * Good Quality * Swift Delivery * Export 


COMPUTER MONITOR SOFTWARE 
database 


+ 


GmnouterChanne 


ZVM121 12" 
rte Bé tote t 


12” een... тозе: ичин 
соки 


hard Gk synem, зра - + -7.388 
64K, 9”,..,.......5,918 
2 80-80 now, 

‚ору ВАА 2,280 
2 90-82 84K, 

t 55, Ый.,,,,.,,....2,490 
2 88 48K, 


1 floppy. . 
a 728K, 

4w A3 V» F 99,8 98 ww 3. 450 
баксын, 88099, 


ires ..2,095 


DATA SOUTH 


XEROX 820 


NEC 
Dec. А ALTOS. .., 

ADCs DIGITIZER/PLOTTER CALL (212) 937-6363 
HOUSTON INS 


TRUMENT ; 
НІ PAD DIGITIZER DT-11 11“ x 1^ ,... free consultation, catalogue 
ОТ. ТА w/APPLE Ma Rfaca. ....... 750 | 
HPLOTOMP-2 ВХ” R197.. .... ss Gane сны аа 
COMPLOT ОР- 14000 сосала иные 21.65 84th Read 
B411A PRINTER/PLOTTER. m LIC, Nt $1101 
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Circle 441 on inquiry card. 


XANAX Ада’ Now 


ХАУАХ One/32KB $1,500 
s 68000 BMHz single board computer 
a Multibus'"/[EEE 796 compatible 

е 2 HS232C, 2 parallel ports 

e Sockets for 64KB ROM 

e Motorola KDM module compatible 
128KB RAM on board, add....($500) 
Manual of boards, chips .......($15) 


XAVAX Two $8,500 

е 68000 BMHz Multibus'* computer 

е 256KB RAM expandible to 1MB 

а 10MB Winchester, 960KG floppy 

+ One parallel, 2 R8232C ports 

е Graphics display monitor 

= Multitasking operating system 

* Editor, filer, linker, utilities 

* Language: (Pascal, C, COBOL, 
FORTRAN, BASIC, or Assembler) 

* UNIX/? and APL are options. 

Manual with OS summary .....{$15) 

Operating system manual......($25) 

System manuals set (7]........($85) 


XAVAX Two/3 $10,850 
е Muitibus "IEEE 796 bus, 3 users 
e /6 includes 512KB RAM, 6 users 
ғ /6 adds 3 RS232C ports [5 total] 
XAVAX Two/6 $12,850 


XAVAX Three $12,850 
e XAVAX Two features, plus: 

e Second 68000 processor 

* Memory management on board 
Ada" and Pascal with OS... ($5000) 
initial XAVAX Two/3, add ... ($2350) 
Initial XAVAX Two/6, add... ($4350) 


XAVAX 10 Cartridge Backup $5,000 
е 10MB high speed mini-Winchester 
ө 7MB integrated backup [3 тіп.) 

ә Multibus™ controller [32KB RAM] 

» 960KB floppy [in main cabinet] 
Interface to XAVAX Two, Three. 


HARDWARE [Multibus'"] 

880 Kilobaud МО controller 

а 8 channel RS232C 

* Bisync and ASCII asynchronous 

® СНС generate, detect, check 

ә ports individually programmable 

8 channel RS232C МО board $300 

8 channel intelligent А$232С $580 

4 channel parallel board $400 

ANSI Winchester controller $500 

512KB RAM [parity, 270ns] $1,700 

256KB RAM [hall populated] $1,500 

SOFTWARE 

BizBooks™ [80 modules) $4,500 

a Accounting, inventory control 

BizGraf™ |8 colors) $2,500 

е Business color graphs, plots. 

MasterCard and VISA accepted. 

Ask your distributor far XAVAX. 
“UNIX trademark of Вей Laboratories. 


™ Multibus trademark of Intel Corporation. 
Ada trademark Department of Detense. 


(319) 344-0550 
XAVAX CORPORATION 


300 Northwest T ower 
Bettendorf, ІА 52722 


$1,500 


TWX: 
910 - 525-1177 


Cable: 
XAVAXCORP 
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Listing I continued: 


setup; 
repeat 
flashit (pallet, X, yj (flash the cursor at the current position) 
read (keyboard, inc) (read the character just typed) 
case upcase (inc) of iconvert to upper case and select action} 


iset up the pallet) 


"М" 3 пемсһағҙ (accept and exit? 
"C" = begin push; clearcbar end; iclear pallet} 
"Ur, 'B' 5; if y + 1 1n ЕО..73 then y те y + 4; {move cursor up} 
"D', '2' : d$ y ~ 1 in CO..7) then y із y — 1; {move cursor down) 
"Ls "4° z if x= 1 іп (0..6 then x тек - 1; {move cursor left} 
“RS, *&* if и + 1 in [0..6] then x зах + 1, {move cursor right) 


'P* + рор; «рор char from stack} 
75” : begin shift; FPramptState end; {shift char? 
917 : inverts; {invert char) 
'B' з begin getchar; PromptEdit end; (retrieve another char) 
a's 75” в putblark (4whate, x, у; (white space? 
* *, "OP s putblock (fblack, sw, y) (black space) 
endi ‘case} 
until] Hel lFreezesOver 
end; $ Genchar ) 


procedure gather ; 
€ get 211 the edited characters into their output configurations } 
const шор = "writing out"; 
маг Ae X4. y 3 integer; 
cval : сһағівадеҙ 
bitshift : array [O..61 of integer; 
dotcount і integer; 


procedure writedot (1 i integer >; 
begin 
14 1 mod CharsPerRow = О then begin 
wr (”,”, length (өза) + dottaunt, 9); 
dotcount :ғ dotcount + 1 
end 
ends 


begin 
we (7%, Ch 22% м (ағд, О, ОР; 
batshift COI := 1; bitshift СІІ зи 24 
bitshitt [2] за 44 bitghift [3] :- B; 
bitshift [41 := 18% ЬН ФЕ [57 := 52) 
bitshift С82 іш 84; dotcount := Q; 
for i ta O to 127 бо begin 
stepchar ісһғ 141)); 
for y те О ta 7 da bagin 
cval Ey] іт О 
for x := O to ё do 
3+ scrgegnbit (turtlex + x, turtigy + у then 
cval Cy) іш cval Cy} + bitshisft [x34 
end; ifor?) 
cfile^ Lil] га cvalj 
writedot 61i) 
end (for) 
end; 


Procedure getfiles; 
€ Get input and output file names and open them ) 
var бубіс і integers 
begin 
repeat 
wr (*", Q, 0); rd (*Input file: ", Ô, О, filename); 
if length (filename) = О then exit (program) у 
(561-2 reset (ictila, filename); (83+) 
Фуъіо іш зогеви1 Е] 
af wymsio <> © theo wr iconcat (*?Cannat open ”, filename), Q, 1); 
until sysio = 0j 
repeat 
wr i”, 1, 1); ға ("Output tile: г, О, 1, filename; 
if Iength (filename) = О then exit (program); 
(61-3 rewrite (сті зт. filename); (SI) 
SyS10 зе toresult; 
1 sysio <> O theo wr (concat (’?Cannot open “, filename), 0, 2)3 
until sysi0 т Q; 
end] 


procedure initialize; 
begin 
Initturtle; 
fitliscreen (black); 
f$illchar {filler Сена е1, sizeof (cblock), 25%; 
fillchar (filler tfblackJ, sireot {cblock), Og 
getfiles; fillscreen (black?; 
drawmcharbox ixboxcornaer, yboxcornar); 
есік :- Ор sgly <= О 
andy 


drawallcharsy 
finitialize character selection coordinates?) 


procedure shutdown; 
< Get the edited characters and output the charset file 2 
begin 
gather; 
put (cfile); 
Clase ícfile, lock); 
сігдінрі) ме «(cancat °С", filename, '’ madel'), О, 1); 
4# gc (['Y', М1, "пән edit? *, true) = "М" then exit (program); 


Listing I continued on page 440 


Circle 148 on inquiry card. 


С, Circle 176 on inquiry сага, 


| Computer Based 
РВОМ 


Programming 


Interface your S- 100 Bus Computer with our 
РР5-100 MULTI- PROM Programmer. 


e Disk storage of data/ no master 
PROMS required 


e Clear English commands 


e Programs up to 8 EPROMS 
simujtaneously— each with different data 


y 27 
“LINE VOLTAGE" 
TRANSIENT SUPPRESSORS 


Features Parallel Operation 5000 BuisiSecond 
,,TM И TM e $1500 
AND per 
PROTECTS: PROTECTS AGAINST: 
«Computers eHigh Energy Voltage 
®MicroComputer Systems Transients 
eWord Processors On-Off бүлісһілр 
Cash Registers eLehining induced Transients 
* Power Supplies elnrush of ОпЮОН Power 


FRYE | 
ELECTRONICS, 


INC.@ 


DVMARC ue P 
INDUSTRIES, INC. Q (UL) 


DEALER INQUIRIES INVITED LISTED USTED 9826 SW TIGARD ST. 
ы TIGARD, OR, 97223 
7133 Rutherford Rd. Baltimore, Md. 21207 (503-820-2722) 


(301) 298-3130 800-638-9098 


What's Good for the Space Shuttle 
is good for your Apple Il! ... 


MICROWARE. creator of OS-9/BASIC 09 (used by 

N.A.S.A., and leading Universities, government agencies, 

and corporations Worldwide) joins with STELLATION TWO 

to deliver the same Operating system and Programming 
Language to the APPLE Il. 


OS-9/BASIC 9 are the result ofa 3 year research project-designed with the 6809 
in mind. This "Operators dream machine" combines with THE MILL microprocessor 
board to provide Apple l| users with software features previously reserved for Mainframes and mini's. 
JUST PLUG IN THE MILL AND LET BASIC 09 WORK FOR YOU! other Steliation Two products include: 
Spaoler: Allows Apple I to print while processing 
Pascal Speedup; THE MILL with software for à 50% faster Apple with 


Pascal 
Floating Point: Extends the МИГ» power ta Hoating point numbers.) 


_ MICROWARE. 


The Lobero Building RO. Box 2342 (159 is и trademark of Microwane. BASICH is а 
Santa Barbara, Ca, 93120 fradcrurk of Microwan: and Alola. 


(805) 966-7140 TELEX 658439 Appi 0 ina trademark of Apple compiten 
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Circle 294 оп inquiry card. 


ИТІ stocks ет all 


for faster delivery. 


Ask about our “OED” discounts. 
VISA and MasterCard orders accepted. 


VIDEO TERMINALS 


V T 100 DECscope ..................—- 

VT 18X Computing option .. 

¥T101 DECscopa 

VT131 CECscope 

VT 132 DECscops ............. 

ADM ЗА (durnb terminal] 

ADM 5 (dumb with visual attributes] . 
ADM 31 (two page butler) ................ 
ADM 21, 24, 32, 35, 42 .................... 
Hazeltine Esprit.. nape 

Hazeltine Executive. B0 Model 20. 
Hazeltina Executive ВО Modal 30 ... 
1410 (Hazaltina dumb terminal) 

1421 (Consul 580 & ADM ЗА сатр. ). 
1500 Idumb terminal ................----- Š 
1520 (buffered, printer part) „smise 


RETRO-GRAPHICS TERMINALS 


VT 100 with graphics рК... 
VT125 (OEC graphies) ................ 
ADM ЗА with graphics РКО. ............... 
ADM 5 with graphics рк. ............. 


300 BAUD TELEPRINTERS 


LA 34-DA DECwriter 1V .. 

LA 34-A A DECwritar М ACCES POT ARR 4 44 
LA 36 DEOwriter Il „наана 
Diabla 630 RO 


Diablo 1650 KSR .... 


ТІ 743 (portable) .. — 
ТІ 745 (portfoullt- in ‘coupler .. SERRE: 
ТІ 755 (роге. coupler) 


800 BAUD TELEPRINTERS 


TI 825 KSR кара ihe en тте 
ТІ 825 KSR РКФ. cerent tern 


1200 BAUD TELEPRINTERS 


Epzan MX-100 баны 

ГА 120 ВА ireceve only) .. 40 

LA 120 АА DECwriter 111 

ТІ 783 (portable) ............................... 

ТІ 705 (port/built-in coupler} 

ТІ 7B7 (port/interngl modem) ........... 

Tt 810 НО impact ......................... a 

TI B10 AO pkg. ................................. 

ТІ 820 НО траст 

T! 820 RO pkg. ......1.)...ӛ......2. 2... 

Tt 820 KSAR impact Фавор E ERA 34144 oae 

T! 820 KSR РКО. ............ EM 

Lear Sieger 310 Баз .................... 

2400 BAUD 

Dataproducis M200 [2400 baud) 

DATAPRODU CTS LINE PRINTERS 


8300 (300 LOM band) ....................... 
B600 (600 LPM band) ......... ИЕР = 
В1000 (1000 LPM band .............,.. 11330 
BP1500 (1500 LPM band) ......ь....... 19700 


ACOUSTIC COUPLERS 


Listing I continued: 


initialize 
and; 


procedure abort; 
begin 

clrdíisp; 

it gc 4Г”Ү”, 
end; 


"N' J, 


begin € MakeGraphicChars } 
initialize; 
repeat 
clrdisp; 
case Qr (t'A', 'Q', "Н”1, 
“А” : abort; 


"Abort: are you gure? *, trug) = "Y? then exit (program? 


wrat (‘Character Editor*, 0, 4); 
"Abort, Duit, Make character: 
{terminate with no save) 


*, trug) of 


0° т shutdown; (terminate with save) 


“М” =: Genchar 
end; + case } 
until HellFreezesOver 
end. 


Text continued from page 426: 


move the cursor about within the 
menu. In the first method, you type 
the letters U, D, L, and R (for up, 
down, left, and right, respectively). 
In the second method, you use a stan- 
dard numeric keypad (not normally 
present on the Apple) by pressing the 
number corresponding to the direc- 
tion of desired cursor movement (i.e., 
2 = down, 4 = left, 6 = right, 
8 — up). When the cursor is placed 
over the character that you wish to 
edit, press the period key or 5. The 
character is displayed on the editing 
pallet and the list of edit options ap- 
pears. 


Character Editing 
А new cursor appears in the lower 
left-hand corner of the editing pallet. 


(make new character) 


As with character selection, the cur- 
sor is moved about within the pallet 
with the letters U, D, L, and R, or 
with the digits on the keypad. The 
latter method is somewhat easier to 
use. However, if your Apple is like 
mine, you will have to suffer use of 
the directional mnemonics. 

In order to make a white block, the 
period key or 5 is pressed. To make a 
black block, the space bar or O is 
pressed. If you are observant, you 
may have noticed by now that all cur- 
sor movement and flashing are dupli- 
cated by a one-pixel cursor within the 
menu box of the selected character. In 
fact, any action taken in the pallet is 
duplicated to scale within the selected 
character. 

But there is more to it than that. 
Typing C clears the pallet, giving you 


Prompt Options 


ABORT,QUIT,MAKE CHARACTER: А - abort; do not save editing done 
Q = quit; save editing done 
M = select and edit a character 


"." (or 5) = select character 

U (or 8) move cursor up 

D (or 2) = move cursor down 
L (or 4) = move cursor left 

В (or 6) = move cursar right 


МЕУУ,САЕАНРОР,ІМУЕНТ,СЕТ М = new character; terminate edit 
[Shift] UP.DOWN,LEF T, RIGHT C = clear pallet 
““ (SET), ' ' (CLEAR) P = pop character from stack 
| = invert pallet 
G z get and copy alternate character 
S = shift character (up, down, left, right) 
U (or 8) - move cursor up 
D (or 2) 2 move cursor down 
L (or 4) = move cursor left 
В (or 6) = move cursor right 
“e (or 5) = sel current pixel 
^ "' (or D) = clear current pixel 


А!) A242-A (300 baud orig.) ............. 

Ald 247 (300 baud arig.) 

Vedie VA 3413 (30071. 200 orig.) 

Vadic VA 3434 11200 baud orig.) ..... 
MODEMS 

СОС 103A3 (300 baud Bail) 

СОС 2025/T (1200 baud Bell) ......... 

VA 3212 (Bell 212A comp. .. 

VA 103 (300 baud modamphone} .. 

МА 3451 lorig/ans triple modem!) ...... 

VA 3455 (1200 baud orig/ans.) ......... 

VA 2450 (B ell 201 camp.) ъЬРРА4 HE IRR 
CASSETTE STORAGE SYSTEMS 
Techtran 616 (rnioce/focwin ............. 735 
Techtran 817 [nore/foríspead up} ..... 915 
Techtran БІН (editing) ....................... 1225 

Techtran 822 (dual) 

FLOPPY DISK SYSTEMS 
Tecnuan 950 IstoreNorward) ............ 
Techtran 951 (editing) 

* Masse call for quate. 


'.' ACCEPTS 
UP, DOWN, LEFT, RIGHT 


Distributors, New York, New Jersey and Ohio. 
New York: 
516/482-3300,212/B95-7177, 518/449-5959 
Outside N. Y S- 800/645-8016 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 


Table 1: A summary of commands for the CHEDIT program. 
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Circle 391 on inquiry card, 


DUAL 


THERMOMETER 


a 


)FTWARE | 


board timer. 

ә Upto7. boards with 14 

probes In one App ple*. 

e —55"Cto125'Crange, 

0.4” accuracy over most of 

range. 

е Requires 48K Арріе" 

pope automatically. with Applesoft* and disk. 
* Display time with on- $260.00 i 


Strawberry Tree Computers |; your dealer doesn't 


949 Cascade Drive ave it, call or wri 
Sunnyvale, Ca. 94087 //. h - te us at 
[408] 735-3083 5 


т Display temperature, 
maximum, minimum and 
difference. 

€ Sound alarm for over/ 
under temperature, 

ө Store data on disk or 


dept. A 
*TM of Apne Compdter, linc 


«ҮН 


Now you can use your printer with your modem! Your computer can be an 
intelligent printing terminal. Tak to timeshare services or 10 olher personal 
computers, print simultaneously through a second printer рої, and re-display 
text stored in memory. Download text to Basic programs; dump to a cassette 
tape, or printer. or both. Microtext can be used wilh апу printer or no printer at 
ail. I| features user-contigurable duplex/parity for special applications, and can 
send алу ASCI) chnaracler. You'll find many uses for this general purpose 
module! Available in ROMPACK, ready-to-use, tor $59.95. 


SOFTWARE DEVELOPMENT SYSTEM 
The Micro Works Software oe system (50580С] is а complete 6809 
editor, assembler and monitor e contained in one Color Computer program 
pack! Vastly superior 10 RA (e assemblers/editors, Ihe 50680С i is поп: 
volatile, meaning that if your applicalion program bombs, it can't destroy = 
editor/assembier Plus it leaves almost all of 16K or 32K RAM free lor 
program. Since ail three programs, edilor, assembler and monitor are co-resi int. 
we eliminate tedious program loading when going back and forth tram editing to 
assembly and debugging! 
ine tul screen-orented Editor features finds, changes, moves, copys and 

more. All keys have convenient auto repeal tlypamatic), and since по line 
pi are required, the full width of the screen may be used to generate well 
commented code. 
The жары features all of the following. complete 6809 instruction set; 
ap 6800 sel supporled for cross-assembiy; conditional assembly: local 
labels; assembly to cassette lape or to memory, listing to screen or printer; and 
а еу error doe. instead of numbers. 
The versatile ABUG monilor is a compact version of CBUG, 1айогей for debugging 
programs generated by the Assembler and Editor. 1t features examine/chan 
da E regislers, cassette load and save, breakpoints and more. 505806 


"MICRO 4S coopsrurr 


cassette requires 16K. Price: $19.95 each. 
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New, Unique Products > 
Alternate Energy, Telescopes, 
Optics, Weather, Magnets, 


нон & More! | 
In One Giant FREE Catalog 


Biggest Catalog! 


Finest Quality! 

Since 194 1, thousands of 
engineers, craftsmen & hobby- 
ists nationwide have been 
coming directly to the Edmund 
Scientific Catalog for quality 
products. . .fully guaranteed! 


FREE ! Simplyfillin below, mail today, and your Edmund 
Scientific Catalog will be on its way to you. 


D Send FREE Catalog 
Narne 


Address 
City 


tate Zip _У 


Edmund Scientific 
Dept. 8211 КН10 Edscorp Bigg. 
Barrington, N.J. 08007 


No. 3484 *1982 Edmund Scientific Co. 


MICHOTEXT COMMUNICATIONS VIA YOUR MODEM! 


4 ж, 
ШИ ШШ Games ЭЖ 


Star Blaster — Blasi your way through an asteroid field in this action-packed 
Hi-Res graphics game! Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack — Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24.95 


Berserk — Have fun zapping robots with Ims Hi-Res game by Mark Data 


Products. Casselte requires 16K. Price: $24. 
Adventure — Black Sanctum and Calixto Island by Mark Data Producis. Each 


ROMLESS PAK | — is an empty program pack capable of holding two 2716 or 
2732 EPROMs, allowing you up lo 8K of program! The PC board inside comes 
with sockets installed, ready to go wilh Ihe addition of your custom EPROMs. 
Price: $24.95 

2-PASS OISASSEMBLER — with documentalion package. 16K; cassette. 80C 
Disassembler Price: $49.95 

CBUG — Machine language monitor. CBUG Cassette Price: $29.95 

Y бир 2716 EPROM: Can plug into Romless Pak I. СВИб ROM Price: 
PARALLEL PRINTER INTERFACE — serial 10 - converter allows use of all 
slandard parallel printers. PIBOC Price: $69.95 

Assembly Langua TE e mining, by Lance Leventhal. Pries: $15.95 
MEMORY UPGRA E KITS: 4- БК Kit Price $39.95. 16-32K (requires soldering 
experience) Price: $39.9 

PARTS & SERVICES: SAMŠ, 6809Е5, RAMs, PIAS. Call for prices. 


WE SHIP FROM STOCK! 
Master Charge/Visa and COD Accepted 


WORKSS ро. вох 1110 DEL MAR, CA92014 714-842-2400 
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North Stars 
Advantage 
over 

IBM and Apple 
to see. 


The North Star ADVANTAGE desktop computer has 
higher precision graphics, better software, and greater 
disk capacity than the IBM Personal Computer or the 
Apple ill. Plus, nationwide on-site service and free 
business graphics software. See it for yourself. Then 
check the price. You'll see how easy it is toown the 
North Star ADVANTAGE. For the name of the North Star 
dealer nearest you, call today. 


IS eas 


CALL TOLL FREE 


1800-447-4100 


(ILLINOIS 1800:322:4400) 


FOLLOW THE STAR 


NorthSta 


14440 Catalina Street, San Leandro, California 94577 
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the proverbial clean slate. If you have 
done this by accident, don't panic; 
the character is not lost forever. 
While in edit mode (as opposed to ini- 
На! character selection mode), the 
character is saved in ап 8-level сіг- 
cular stack. To recover the original 
character, type P (for pop). Upon en- 
try to edit mode, the stack is filled 
with the original character found. 
Therefore, subsequent pops will only 
yield the same character. However, 
no mechanism yet exists for recover- 
ing from an accidental pop. Thus, 
this should be used as a "restart edit" 
command, rather than as a method of 
comparing or saving succeeding edits. 
Commands that "push" characters 
onto the stack are Clear (C) and Get 
(G). The number of pushes is finite; 
only the eight most recently cleared 
Characters are saved, 

If you wish to obtain another char- 
acter for editing that might be similar 
in form or dimension to the one you 
have in mind, the Get command 
copies a specified character into the 
character currently under considera- 
tion, Ás previously mentioned, this 
operation performs a push of the old 
character. To perform a Get, typing 
G places you into a character- 
selection mode that is used in the 
same way as the initial selection. The 
letters U, D, L, and R are used to 
move the cursor about within the 
menu; the period is used to select the 
character under the cursor. А copy of 
the character specified then appears 
in the pallet and within the menu box 
of the character currently being 
edited. 

A Shift mode allows you to move a 
character about within the pallet, Al- 
though pixels shifted off the edges of 
the pallet are lost and cannot be re- 
covered, the entire original character 
may be recovered with the pop com- 
mand mentioned earlier, To shift the 
character, press 5 followed by the 
direction of the shift (U, D, L, or К). 
Since only one shift is performed, 
subsequent shifts require S to be 
pressed again before specifying the 
direction. 

Finally, an Invert command causes 
all black pixels to become white and 
vice versa. This is done by pressing I. 


Circle 327 on inquiry card. 


TRS-80's" 
and 

gam Hewlett- 

таз Packards 


Best Discounts Possible 
WE PAY SHIPPING in the 48 continental states on prepaid 


T. 


orders of $100.00 or more. 


NO TAXES are collected on out-of-state shipments. 
WE ACCEPT Visa, MasterCard and American Express, or 
you can save additional money by paying cash. 


TOLL FREE ORDER NUMBER 800/531-7466 
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TERMINALS FROM TRANSNET 


Egi 
Есет тия 

LAJE OECwriler H ,.,,,,,. vere 51.095 
LAS DEC writer iV... us. 

САЗА DECwrller iV Forms СИ. , + 1,095 

PR .. 2,09% 

2.995 

1.595 


и 


DEC 


aphics - ake 
ҮЗ? CRT DECseope ......... 
ұтіз CRT DECscome .., ...,, 
 VIGXAC Personal Computer Өрік 
11745 Portable Termmal. . .. 
TEXAS nm о Me Terminal . 
А nr emn ...... 
TI785 Portable KSA. ee 
INSTRUMENTS терети 
ИП RO P É чует ра фа 


ТЕ20 KSA Printy 


EAE en хучу 4% 
a ha ‚чо фа 
LEAR SIEGLER ҮЗЕБИЛАУТТТ BERNER 
> ADMA? CAT Yermias} ........, 
EXCEL 12 CRT Terminal .... 


ОАТАМЕОА EKCEL 42 Smar) Gulleced CRT .. 
COLORSCAN 10 Coler CRT 


NEC SPINWRITER 


е PT 

| С | \ i 1 925 CRT Теги! ..,. crosses 
E а n Am e ГІ 2 n TELEVIDEO 950 CRT Тапай! ,.,......... 
Latter Quality, 17% AQ “ез жз 
Letter Quality, 7725 KSA. . ,. 


Electronics 


1117 Conway * Dept. 15 
Mission, Texas 78572 
Phone 512/581-2766 
Talex Number 767339 


FORT WORTH BRANCH 

2912 N. Main РА: 

Ft. Worth, Texas 76106 = 
Phone 817/625-6333 
Telex Number 794836 


ГМ — Trademark of Tandy Corporation 


2038 KSA Printer MCPS... 
2129 KSA Prinler 120 CPS . 


GENERAL ELECTRIC 
HAZELTINE 
EPSON 


TIMEPLEX 


Есине 80.20 %499%4444 3 

Екесиіһе 88/30 ,............. 
| МХ-ЕІҒТ Printer 

MX-100 Printer 

НИШ) 4 Channel 5191 Мих ..... 

E0800 B Channel 5181 Morz 
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MICROCOMPUTERS 
APPLE « COMMODORE • НЯ85 » DEC LSI 11 
ACCESSORIES AND PERIPHERAL EQUIPMENT 


1 КА NSN. ЕТ сояғоватон 


1945 ROUTE 22 - UNION, N.J. 07083 * (201) 688-7800 
TWX 710-985-5485 800-526-4965 OUTSIDE N.J. 


x 


DISTRIBUTORS — DEALERS 
FOR A UNIQUE NEW PRODUCT 


AVAILABLE ALSO TO END USERS Г 


Micro, mini and mainframe users con cul costs 
and save time with Keele Codes unique E40 
compression utility. 
If yau- mokebock-up copies from Winchester 
arfloppy disk 
-archive your dotobase files 
-sove reports oc correspondence on 
tape or disk 
-need more media space accessible 
from theterminal 
-send written material via line or 
t 
then Keele Code E40 could halve your disk 
costs and save transfer time Бу compressing 
natural English to about 40% ofits originol size. 
Throughcompression you achieve more thon 
twice as muchmoterial on each disk in Һе 
sometime as it would toke to moke a copy. 
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coupon 

Mosterchorge occepled. 
You may phone шек your order 
OptimisedforEnglish-E40willcompressony | 
written/data/program material and all 256 
ASCII characters con be coded ond faithfully 
resiored Numerictobles tool moil postoge) 
Available for most CP/M machines, including | CP/M manual only ...............Ratoll price $15 О 
8" ВМ, Xerox 820, Superbroin, North Stor, | further detoiis 
280 Apple, Osborne, Vector, Heath/Zenith, 
Televideo. 
Also available for PDP11 ond СЕС 4080 series. 


Other languages to follow. 


Pleose send me Tick 
E4Ü0far CP/M .....................Retel pri 99 
[ а Шеше, 


Norme, тиң uA Ew cw tocan y top ore ees io Өзге deni а ch C D af o d 


' Address... ко амаи фе arersqer pes Pripun РАФ и %-#1 ро rooms кап 


Жеб Изи чї л йге У {р п ви ииси из ITI Pe ee ee ч йк ЖУ ЧГ ӨЙ oe ЕР p Rand Па ні өн 


| | enclose o cheque/ 


Write or phonetorfull details money orderfor.. ... eere cnscateenseneorsveneanssssseses 


Keele Codes Limited, 
University of Keele, 

Keele, Staffs. ST5 5BG England. 
Та: 011 44782-629221. 

Telex: 851 36113. 


BYTE May 1982 


AJ СЫР ЕЛЕ, + КАО « THERMAL РАРЕЯ « HS + TRACE М дА S ^L Dv Dess cb Fe 


PURCHASE PLAN » 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN 
на ығы 


гаюая 17403 
105 $58 $40 
з SS » 


FULL OWHERSHIP AFTER 12 OR 24 MONTHS - 10% PURCHASE OPTION AFTER 36 MONTHS 


443 
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шыг А 
ra ) PERFECT 
? MATCH... 


i^ d Data General Eclipse to the 
ALPS Word Processing System 


Plus these options: 

a Foreign language capability 
for rapid translation and word 
processing in any Romanized 
alphabet. 

= Dictionary look-up ol words 
and phrases to improve trans- 
lation production. 

For complete information on 
any ALPS system, contact ALPS, 
750 North 200 West, Suite 104, 
Provo, Utah 84501. Telephone 
801 /375-0090. 


рэ AUTOMATED LANGUAGE 


Marry ALPS word processing 
soltware with Data General 
terminals lor a complete text 
entry, editing, formatting and 
text output system. 

The wedding costs about 
4,000. 

You get all standard word 
processing features with: 
» Fast response 
в "Short Stroke" dictionary facil- 
ity that provides user defined 
shorthand and spelling correc- 
tions. 
= Ease of use for minima! 
training. 
а Search and replace feature 
yields quick replacement o! 
selected characters or strings. 


PROCESSING SYSTEMS 


8086 SOFTWARE 


From Dynamic Microprocessor Associates, Inc. 
ЕМ80/86" 


An emulator which will permit ап 8086, using 86-005 (ІВМ Personal DOS, MS-DOS, 
58-88") ог СРАМ-86* to run CPIM” programs written for 8080 without modifications. 
Complele system $200. 


THE FORMULA™ 
An information manager incorporating characteristics of a data base manager, a word 
processor, and a compiler language into a "system language" for application develop- 
ment. Delivered with the General Accounting System including General Ledger, 
Accounts Payable, and Accounts Receivable. Complete system $595; manual only $60. 


ASCOM" 
The Asynchronous Communication Control Program allows a microcomputer to com- 
municate with another computer through a serial port; ideal for interfacing with a time 
sharing system. includes various protocols and supporis both batch and interactive 
processing. Complete system $175; manual only $20. 


uT86" 


System utilities designed to improve the user friendliness of systems using 86.005. 
UT88 provides neatly formatted and sorted directories, interactive copy routines 
which permit selection of individual files or groups o! files, formatted Ше printouts 
with pagination and headings, апа more. Complete system $180. 


THE FOUNDATION™ 


Ап advanced data entry and query language. Available Summer 1982. 
ОМА е WE SPEAK YOUR LANGUAGE 


Dynamic Microprocessor Associates, Inc. 


545 Filih Avenue, New York, New York 10017 * (212) 687-7115 


We ship prepaid and COD orders Stupping & Handling charges axira 55 UPS areas, $? non-UPS areas. Mexico. 
Canada. 510 + elsewhere MasterCnarge and VISA accepted. ‘Trademarks BO.DOS, Seattle Computer Piod- 
исіз; СРМ and CPrM-BB, Digtal Research, 58-96, Liieboal Associates, MS-DOS, Мастака 
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Pressing І twice in a row yields the 
original character. The drawback to 
use of this command is that shifting 
causes black pixels to be brought in 
on one edge of the pallet. If you want 
a white background, these pixels 
must be filled in separately. The alter- 
native is to make the background 
black before shifting, then change the 
background back to white with the 
Invert command. 


Terminating the Edit 

Once you are satisfied with an edit, 
type N (for new character). This 
makes the change permanent. The 
ABORT, QUIT, MAKE CHARAC- 
TER prompt is then displayed and a 
new character may be selected for 
edit, or the new characters may be 
saved in the output file with the © 
command, Then you are asked 
whether you want to begin a new edit 


| session. Typing N terminates the pro- 


gram. Typing Y causes prompts for 
new input and output files to appear. 
If a null (Return key only) is entered 
for either file name, the program is 
terminated. 


Using the New Character Set 

Іп order to use a character set that 
you create, you must rename the file 
output from CHEDIT to SYS- 
TEM.CHARSET. This is required by 
the TURTLEGRAPHICS unit. 

The alternative is to write your 
own versions of WCHAR, 
WSTRING, and CHARTYPE by us- 
ing DRAWBLOCK, in which case 
you must match some of the declara- 
tions made in CHEDIT (charimage, 
charset, and charfile), and read in the 
character-set file of your own choos- 
ing (see procedure drawallchars). 


Summary 

CHEDIT is a simple editor for 
Apple-format character sets. If re- 
quired, modifications should be easy 
to make. І graciously forgive Apple 
for providing such a limited form of 
graphics support with its Pascal pack- 
age; it is adequate for many small ap- 
plications. But with CHEDIT, there is 
no reason why you should be re- 
stricted only to the character sets pro- 
vided by Apple.m 
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CP/M Compatibility 


for your TRS - 


80 


Pluggable boards & powerful operating 
system (78/05) run this 
power packed lineup of CP/M 


program applications 


Management 


Special 
Speilslar" Appkcations 
Supersort" 


The 


Data 8258 


P Management 


``. Busness 


Applications 


Freedom Family 


Freedom Option 


‘CP/M Compatibility 


Freedom Plus 


$490.00 
CP/M Compatibility Plus 64K RAM 
Manual Only $25.00 


Freedom Technology 
International, inc. 
Helping Small Computers Do Big Things 
To Order call 1-800-523-4067 


In Pennsylvania call 569-2381 
Dealer Inquiries Invited 


"CP/M is a trademark of Digital Research, inc. 
Tandy Corp. 


*TRS-BO В A trademark ol 


м 
| НР.Е7 
32 К Bytes standard 


82907A 32K Mem. med. 219.00 
82908A ВАК Мет, той. 337.00 


82905A 128K Mem. mad.,537.00 
41C = Prog. scientific 
Prog. scientific 


n SERVING YOU SINCE 1947 


CABLE:"OLYRAV" LSA 
Main Showroom & Offices: 
216 So. Oxford Ave, 
Los Angeles, CA 90004 
Telex: 67 34 77 


WE HONOR VISA 
and MAST ERCHARS E 


ORDER DESKS 
open 6 days a week! | 
7:00 am to 7:00 pm Mon thru Sat 
Order Desks: (213) 739-1130 
TOLL-FREE TOLL-FREE 
(outside Calif.) (within Calif.) 
800-421-8045 800-252-2153 ЖАДА 


Campuler $1985.00 
Computer 


Card reader 
Printer 
Optical wand 
41C Memory module 
41C Üusd mem. mod. 
HP AL ілінсе 
Не drive 
HP-IL print 
Prog. scean/ printer 
Scientilir 
Prog. scientific 
Ade. ргор. scientific 
sinets 


Prog. financial 
Prog. scientific 
Prog. financial 
impact printer 
S4" dual derivi 

8" бон deve 
ітрасі printer 
Letier qui. ptr. 
Ми; m ROM 


04 Matix T€ 


Adv. prop. ROM 
Assembler ROM 
ТЕК mem, module 
НР 18 mierface 
Seini interlace 
GPIO interface 
BCO interlace 
Parallel ptr. mt, 


Prices shown are for mail or phone orders; оч t^ m АН. 1288. 
Walk-in dighthy higher. еі. жұ- a ny graphic % 00 


Good's subject го availability, 
OSC will meet or beat ai most 
any advertised price as longas 
rhe co tition has rhe goods 
pt hand; not respansible for 
aphical errors; prices & 
specifications subject to change 
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FEATURES: 


Menu driven zip code data Бозе. 
You simply type in the street 
address, or P.O. box anywhere 

in the U.S. Instantly, you have the 
zip code needed, СР/М 
compatible. 


$225. 


For more information, call or write to: 


COMPUTORIAL, INC. (213) 933-8208 
4520 Wilshire Blvd. * Los Angeles, CA 90010 


New ТІ-99/4А - 48K RAM 
100% TI parts w/Extended Basic 
ог TI-LOGO Re. $1300 Y/C:$$689.95 


Texas instrumentis 
Home Computer 


TI-99/4A 
Only 


520093: 
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32K memory module 999 95 314.35 
Extended Basic 100.00 75.00 
Speech synthesizer 149.95 120,45 
Dish memory drive 49995 194.95 
Telephone coupler (modem) E 85 189.85 
ұу 4; име) 99.95 3119.95 

er 00 80.85 
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VY" color inew) high qual B5 00 449.00 
To Green pr == og 


и ES & write (the best тайы) 
9" Green phosphorous 


Яги! Your Cost 


С: commodore 


COMPUTER 5K Personal ть VI C2 | 


(Expands to 32K) Works with any ТУ! 


e Reta! -$300 00 Your SPECIAL Cose $259.95 


1С.2 9.50 (СП Pen Watch! 


without notice; t ap g e RA ISON Commodore Datasette Recorder 


ail previous ads: mi 
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Taos Most animated TV game’ 
$5.95; Send $2 for 1 ! оа Large selection gf cartridges! 
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software & access. for the VIC-20 {we will beat any price!) 


in STOCK ATARI® 
COMPUTERS 


FOR ATARI 400 & 800- 
GHOST HUNTER (similar to Pac-Man) 
Disk $34.55 Cassette $29.95 


Мета! Your Coat 


1080 00 689,95 

1280 00 789,88 
810 Disk drive 600.00 469.95 
Atari VisiCalc 200.00 159.45 
B25 lImpaci Ри 1000,00 779.95 
SUPER SPEÉIAL -ATARI 400 (16K) 
Rena 5595 00 Your Cost $299.95 

400 Lang card орі. $4 


er rait 


Lage wiecton ot Саз! Ятм! $225 00 


Atari's gare cartridge 
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one per customer 
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APPLE 


COMPUTERS Rete Your Cost 
Apple 1 48K* $1530.00 $1139.00 
Oak w/controller 64500 549.00 
Dish w/b 
Pascal language түйет 
Graphics tablet 
Sientype 
Family System 
Apple ІН 128K 
Prolite 5МЬ 4 

Soliwate $ access. al smiler discounts 
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Give Your Apple a Voice 


A Speech-Development System 
Using the Radio Shack Speech Synthesizer 


"Speech. It separates man from the 
lower forms of life and from mere 
machines," [n the not-too-distant 
past, this statement would have been 
true. Now, with many consumer 
products gaining the power of speech, 
it seems only natural that the com- 
plete home-computer system have the 
power of verbal communication. 

I added the power of speech to my 
Apple П with the aid of a Radio 
Shack Voice Synthesizer. To make 
the same conversion with your Apple 
you will need to tinker with its hard- 
ware: if you own a TRS-80 you will 
have to modify some of the software 
presented here, and if you own any- 
thing else you will have to do a little 
of both. I will attempt to cover the 
subject in such a manner that modi- 
fications will be as painless as possi- 
ble. They might even be funl 


Speech Alternatives 

[ had wanted to add the power of 
speech to my computer for some 
time and had explored several alter- 
natives. І found that the best speech 
quality resulted from methods that 
reproduced, rather than created, the 
human sounds desired. 

А simple sampling method that 
uses ап А/О (analog-to-digital) con- 
verter can produce superb sound 
quality if the sample rate is suffi- 


446 May 1982 © BYTE Publications Inc 


John Blankenship 
Professor of Computer Technology 
DeVry Institute of Technology 
2858 Woodcock Ave. 
Atlanta, GA 30341 


ciently high. Each sample, however, 
uses 1 byte of memory, so it is not un- 
reasonable for one second of speech 
to require 4000 bytes. In addition, the 
vocabulary is fixed and considerable 
effort is required to increase it. 
Another method for reproducing 
speech is LPC (linear predictive 
coding). This technique is used in 
Texas Instruments’ Speak & Spell, 
and while it reduces the memory re- 
quirement to several hundred bytes 
per second, the quality of speech is 
slightly reduced (and it still has the 
disadvantage of a fixed vocabulary). 
The Radio Shack Speech Synthe- 
sizer generates the sounds that make 
up speech, called phonemes, through 
the use of Votrax circuitry. The 
Speech Synthesizer can generate 45 
different sounds, 10 of which are 


ASCII 
Characters 


Phoneme 
Sound 


Example 
Usage 


"a" 

"ah" 

"Aw" 

"е" 

"en" 

“ғо” 

Ц” 
Table 1: Examples from among the 45 
phonemes available with Radio 
Shack's Speech Synthesizer. These 
sounds can be combined to form words | 
and sentences. 


capable of varying durations (see 
samples in table 1). The major advan- 
tage of this method is that the words 
are not reproduced, but created from 
a single-byte code, which translates 
to less than 20 bytes for each second 
of output. These phonemes can be 
combined in any order, thus permit- 
ting an essentially unlimited vocabu- 
lary. 

In the past I had heard speech that 
was generated from phonemes, and it 
was generally of poor quality. After a 
great deal of practice, І discovered 
that quality was more a function of 
the programmer than of the hard- 
ware, One major consideration in 
understanding speech is the rhythm. 
As an example, pronounce the word 
"kick." You will notice a pause before 
the last "k." The word flow can be 
improved through the insertion of 
such pauses. 

Even the phonemes themselves can 
present problems. Let's examine the 
word "name." When asked what 
sounds form this word, most people 
initially respond with "n", "a", "m", 
where the "a" is long. If these sounds 
were sent to the synthesizer it would 
say something that resembled 
"name," but it would hardly sound 
proper. 

А closer examination of the word 
^name" reveals the sounds "n", "a", 
"e", "m", where both the "a" and "e" 
are long. When these sounds are re- 


TO APPLE FARALLEL INTERFACE 


ud cd EL or m 
STROBE и» ———— ри 


TO COMPUTER 
45V 


1.5K 


OUTPUT PORT 
о 
ы 
| 
T 


18 р6 


TO RADIO SHACK 
VOICE 
STNTHESIZER 


[5 > ADS 
(4 > ADG 
Б > AD? 
29> ADB 
23> A03 
38> АСІО 
31 А011 
(357 AD12 
[367 AD13 
327 AD14 
33> А015 
[34> GROUND 


0.47 pF 


33K 


ag> RESET 


Figure 1: Schematic diagram for the interface between the Apple И Parallel Interface 
card and the Radio Shack Speech Synthesizer. 


produced by the synthesizer, the 
word is easily recongnized. Now, 
however, the word ends too abrupt- 
ly. The addition of another "m" to 


ғғ?! Arp. £F ge. uu 


form the combination "n", "a", "e", 


ph wn 


"m", "m" sounds nearly human. (Ву 
lengthening the "a" or the "e" sound 
you can attain a pronunciation ap- 
plicable to a particular region of the 
country.) 

Word flow can also be improved 
by the addition of such neutral 
phonemes has "eh" and "uh." The 
transition between sounds in the 
word "name" is improved by adding 
an "uh" between the "n" and the "a" 
sounds, 

By varying these techniques, I con- 
vinced myself that above-average 
speech quality could be achieved with 
phonemes. In order to manipulate the 
sounds quickly and easily, І decided 
to write a program that could per- 
form the following: | 


eAid іп determining the proper 
sounds 

Keep those sounds in a dictionary 
eConvert words to sounds auto- 
matically 


I wanted to write the program in a 
modular format for two reasons. 
First, although the program would be 
written on an Apple II, I expected 
that many Radio Shack TRS-80 
owners would want to convert it, The 
use of small modules, each with 
specific functions, would simplify the 
modification process considerably. 

Second, although this program 
would be used to develop a dic- 
tionary, it would also be used in an 
application program to decode and 
output the words. If I wrote the 
original program in modules, the sec- 
tions not required in the application 
program could be deleted to conserve 
memory. 


Circle 315 on inquiry card. 
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Malling List Program... 
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Quoted prices valid for stock on 
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Programs for popular 
microcomputers. 


Ask for our FREE catalog. 
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= Add $2.50 ior shipping per software and 
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Photo 1: The Radio Shack Speech Synthesizer with the author's 


adapter for the Apple I] computer. 


Let's take a closer look at the Radio 
Shack Voice Synthesizer to determine 
the requirements of such a program. 


What the Synthesizer Needs 

The synthesizer (see photo 1) has a 
built-in amplifier and speaker, and 
the ribbon cable plugs directly into 
the TRS-80 keyboard or expansion 
connector. It uses memory-mapped 
I/O (input/output) so that anything 
stored in the last 32 screen memory 
locations is sent to the synthesizer. 

In order to use this system with my 
Apple II computer, I made an adapter 
(also shown in photo 1) to connect it 
to my parallel interface card, which 
doubles as my printer interface when 


the system is not speaking. The only 
unusual requirement of the adapter is 
that the memory-mapped port inside 
the synthesizer must be hardwired to 
an address that will keep it enabled. 1 
also added а power-on reset so that I 
would not have to contend with ran- 
dom sound each time the unit was 
turned on. Figure 1 shows the sche- 
matic for the adapter. 

It is difficult to identify any of the 
internal circuitry of the synthesizer. 
The Votrax unit is completely sealed, 
and none of the surrounding in- 
tegrated circuits are marked (see 
photo 2). But the central component, 
the Votrax SC-01 integrated circuit, is 
available to experimenters from the 


Listing 1: Simple Apple program to convert sentences into phoneme codes. This 
routine uses information stored in DATA statements and performs a linear search to 
produce the proper output. The relatively slow speed limits it to use with vocabularies 


of less than 100 words. 


10 INPUT Ts 
15 GOSUB 50000 
20 GOTO 10 


30 END 

60000 Tis = "":OQUT ъ= 48351 

600035 FOR T e 1 TO LEN (T$) 

60007 Тїї = TIS + MIDE (Те.,Т,1)» 

60010 IF МІбе іТ5,Т,1) = " " THEM 60050 
50020 NEXT Т 

поза A ETURN 

60050 RESTORE 


60035 
60057 


READ T25s,T35; IF T4858 < 
тав а T31 + " " 


) T2% + 


" *" THEN 60053 


60060 РОЯ Ti a 1 ТО LEN (T25) 
60070 POKE OUT, АВС í MIDS tT2*,T1.1)) 
60071 PRINT MIDS ІТЗ%,Т1,1); 
60000 PORE «ОМТ + 31,0 

€09080 NEXT ТІ 

60095 Tit = "“; GOTO 60020 
60100 DATA YOu.YCCu 

804101 БАТА  WVILL,VVB'!IB"LLO 
60102 DATA МОТ, "ММА; АВТТО" 
50103 DATA ІЕЕ, "ОСАДА з Авс" 
60104 DATA TO, TTH(CUULO 

60105 DATA МЕ, ММЕ 60 
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Photo 2: Inside the Speech Synthesizer. The Votrax circuitry is 
encased in plastic, and none of the supporting integrated circuits 
have markings. 


Micromint, 917 Midway, Woodmere, 
NY 11598, (516) 374-6793. 


Software 

Actual operation of the unit is 
easy. Listing 1 shows a simple pro- 
gram that converts entered sentences 
to phoneme codes and sends the 
codes to the synthesizer. 

The words and their respective 
sounds are kept in data statements. I 
soon found that the major disadvan- 
tage of this method was loss of speed. 
After I acquired several hundred 
words in my dictionary, the time that 
elapsed between words spoken 
became several seconds; this is ob- 
viously excessive for real-time out- 
put. However, the small program 
works well for vocabularies of less 
than 100 words, and it is very easy to 
add to an application program. 

In addition to the speed problem of 
those applications that require large 
vocabularies, I still needed to develop 
the proper sounds. The program in 
listing 2, which fulfills all of the re- 
quirements set forth earlier, is the 
result of my effort. Let's examine each 
module in this program individually. 

The first section provides the basic 
documentation, Note that all vari- 
ables start with the letter T. In gener- 
al variable names should be easily 
identifiable, but 1 chose to modify 
this policy. Since this program would 
be added to other programs, 1 wanted 
to avoid using the same variable in 


both. 
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Listing 2: Completed speech-development program for the Apple. This program incor- 
porates features that help determine proper sounds, maintain a dictionary, and 
automatically convert entered words to sounds. 


60200 НЕМ SAAR RAR ARR RAKE 

60001 REM * SPEECH ^ 

60002 НЕМ a DEVELDPEMENT a 

80003 REM в SYSTEM ы 

$0004 REM в BY я 

60003 REM * JOHN BLANKENSHIP * 

DEREN! НЕМ ФКатиЯғнаака атай ана 

60007 REM THIS PROGRAM HAS BEEN DER8ICHMED TD ВЕ IHCLUDED INTO ANY 
&oóonu8 REM OTHER PROGRAM REQUIRING SPEECH OUTPUT 

ооо» ВЕМ 

800120 REM ALL VARIABLES BEGIN WITH ‘Tt ТО HELP РНЕМЕМТ CONFLICTS 
60011 REM WHEN WAITING THE APPLICATION PROGRAM 

Е0012 REM 

sannia REM THE ENTIRE PACKAGE PROVIDES FOR COHPLETE DEVELOPMENT 
#0014 ЯЕМ AND MAINTENANCE OF А PHONETIC DICTIONARY AS WELL AS THE 
60015 ПЕМ SOFTWARE TO MAKE THE REQUIRED RUN TIME CONVERSIONS 
60016 REM 

annl? НЕМ THE SYSTEM IS MODULAR SO THAT UNNEEDED ROUTINES MAY БЕ 
60018 НЕН DELETED FHOH THE APPLICATION PACKAGE 

80019 ЯЕМ 

80020 НЕН паттайтшишийизиатанпки:пвй 

80021 REM я INITIALIZATION = 

0071 REHM *""nueunnum-«unnum"u"nunu-**"5iszEkmR 

60023 DIM Tweit3o0), ТРА ЗОО?) 

бойга СЕТ О% а CHRI 42 

60025 НЕМ 

80072 REM BRARKRARAKRERARARRERARAKNRATA 

#0023 НЕМ а HENU ж” 

60028 REM "**n&&uüh**hhüuxs5thüuwb 

80029 TEXT HOME 

60030 PRINT " SPEECH DEVELOPEMENT SYSTEM" 

#0834 PRINT " WRITTEN BY JOHN BLANKENSHIP”: VTAB 8 

80022 PRINT * 1. INPUT DATA FROM DISK" 

&0033 PRINT * 2. SAVE DATA TO DISX" 

60034 PRINT " 2. PREPARE NEW WORD FOR ENTRY" 

80033 PRINT " 4. SAY А SENTENCE" 

вооав PRINT = 5. LIST DICTIONARY" 

60037 PRINT " 6. RETURN TO BASIC" 

TEEL) VTAH 420): PRINT "WHICH? %;: СЕТ TTS 

60039 ТЕ VAL СТТ = 8 THEN HOME : END 

60040 LET Ті» VAL ІТТЕ): IF Ті i 1 GR Ti >» 5 THEN PRINT CHAS (€ 
72: GOTO &0038 

60044 ON ті сото 60043. #0092, 60046141, 60137, 0121 

60045 ВЕМ 

80043 REM ттавнанкталааананавя 

#0043 REM ж INPUT DATA a 

60045 ВЕН = FROM DISK ü 

50046 REM AeA KAR eee 

60047 НОМЕ 

60048 PRINT “ INPUT DATA FROM DISK": УТАВ а 

850948 INPUT “WHAT FILE NAME "; ТМТ 

60050 IF LEN {ТНЕУ = 0 THEN 600265 

#0051 PRINT D*9"DPEN SPEECH, “TNE 

00352 PRINT D$"READ SPEECH. “TNE 

50053 INPUT TA 

60054 VTAB 20: PRINT “FILE ";: [INVERSE PRINT TH4$;: MORHMAL : PRIN 
T " CONTAINS "ТА" WORDS " 

80035 FOR Ti = і TO ТА 

80058 INPUT TWEt( TL У? 

50057 INPUT TPttT1i> 

600586 МЕХТ Ті 

60059 PRINT D$"CLOSE SPEECH. “TNS 

$0060 сота 80028 

в0й61 НЕМ 

60062 НЕМ s24222222a2222£Aà2425822£f 

Е 00653 REM * SAVE DATA TO DISK а 

809005654 REM алаяяайяйиийякияанааняе ния 

800635 HOME : PRINT * BAYE DATA ТО DISK": VTAB 8 

85068 IF LEM ¢TNS > » 0 THEN 60068 

вбй6467? PRINT "USE FILE МАМЕ ";: INVERSE ; PRINT TNE:: NORMAL +: PRIN 
T "т Ж«ҮРМІ = GET Tre 

e0on068B IF ТТ? = “Y” THEN 809070 

00ga МТАН 1:2; INPUT "WHAT FILE МАМЕ "i TNS 

BOO70 ҰУТАН 20: PRINT “SAVING "TA" WDRDS" 

£0071 PRINT OF "OPEN SPEECH." TH+ 


Listing 2 continued on page 452 


ANNOUNCING TWO 
NEW TERMINALS 


Smart * Fasi е Graphics * Matching Modem and $295 Printer 


Neirones announces a 31810 of Ing art 
tweakthroegh in termenals. Now at prices you 
can айога, усы can go on-imé with dala-bank 
and computer phone- hing services. It's ali 
yours: "eieciroónic newspapers.” educational 
Services, Dow dones stock reports, games, 
recipes, personal computing with any level 
language. program exchanges. electronic bul. 
letin boards... and more every day'!! 


Netromcs plies two new Гогомпа!. both 
feature в (ul 56 key/i28 character typawriter- 
зу keyboard, baud rates to 16 2 llobaud, а 
rugged жегі cabinet amd power supply. 
samplest one, FASTEHM-BA, 13 a 18 line by 64 ог 32 character por ling unit, wilh 3 5өгізі 
prntar part for making hard сору of all Incaming data, and optional provimans for block ami 
spec character oraphecs. Tha "smart" version, SMARTERM-80.leatures eller 24 ine by A 
characters per ine or 18 Бу 40 characters par ine, it offers on sereen editing with pa 
irme printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, илбейм 
verte video, one-half intensity and much more... simply pi ug them inia your pea T at 
our phone modem and be on-hne пап Чу. Use your TV sat [RF modulator raquired) o our 
дема graen-phosphor morior pictured above. For hard copy jusi add our matched printer 


Рпов breaktnsough!!) Own the ҒА5ТЕЯМ-64, а compete lemina iul, ready to plug in for 
juai $198.95 оу order tha БМАНТЕНМЯЙ Wt for just $299.95, (boih avaltabis wired and tasted) 
Bs сезіле with the millibn-Gotsr computers and бата services today ... we aren supply Ine 
necessary Subscription Кот. 


More good news: Ай the components in our térmunals аге зушізгін зерагаіеу (tea 
coupon) 50 you buy only what you medi! 


394 


TERR alge an deg fan ене тент тертентан өлейін 

"ГОК ONLY 8129.95 Learn Computing 

:From The Ground ке "m 

с » Build a Computer КИ thal grows 

s With you, and can expand 10 64k 

* RAM, Microsof! BASIC, Tex! Edi- 

s lor/Assembler, Word Processor, 

° Floppy Disks and more. : 
EXPLORER/85 a n Қа 
Here's the Jove coni way io ese the fundamentals of com. 1 ҮК in Preemie н car ran een 
pubag, the в impuorismi bamcs youh need more and Lowel B in тишү В : AI E oui к= vir = 
к m emn bem ir ye shia For ми SIRS 5 АУА не вита] ш 
PME he icm apna ya жемі HO whit шм TAM EAM Бөлен өрені - 


іше Ami d cmn grow min 9 system ihal a a 

hes че AOKS Cantrot Pre pot жей te I" p м nd : 
es feat s 

mecioprocessor “hear!” af the Explorers 1 о һе О Нея Keypad/Diuplay bin $0RIS pha Pa" а 

milbone who will pred var Che GOREN thi 5 

mre т рыр! ports Rom O FA&TERM . $4 TEAMIMAL MIT — Fratui LIBRA 


мса pul aed outperd үн роле: кеде am ASCII Keyboard 128 cnaractur bel upper and Ice case 


чек that ісік уана минт and rd nad зго ates 4p] HST32-C w 20 МА output 32 өт 64 characier бу №. т 

learned to write Иные 2000 bpte operating US urmais Солдат wd 
vyrsiemimunitumakes $ тату % learn compuling m ema rer X Ur 

Severn] monita ways © В ap es samples, lamer veri. эрк rid a 39.96 

ing and enlenng of progracuas € И permis acesa by you РИМ £3 Pal 

w ull parts of ih» куйту ып you Can check on beer ge 

ату рпі d the pram 8 |! allows tracing each 

gem иер b up, ih provin for dapimmg in 

rou) ah, ШАЙ: eaters lag ec) o 2 and Анн A rl i van your TV 2m ма 

ru ati tira h ыт 


spani 
Үш ad. IS A) ol бе O ту Vulen Mumia [AMH bandwidth) — 312694 

ө Uxplorer/eS tor T аа, егеді To ше мы ps ral’ қ РАЗТЕЙМ 4°. DISPLAY FORMAT: 640132 charactersling by 16 Ines. 96 displayabie 

а se ай ll екіні к ісі and 1егтыпай or |] Гуд, „см. Сағи lof the - с ASCI characiars (uppar А lowsr cane] В baud rates 150, 200. 600, 1200, 2 8600, 

- rude а тон don 1 here them, we our Cerco . 549.95 pham 53 Pb EA RS) e .} c LINE Баяғы» 95232 or 20 ma ситет! "or УА VIDEO OUTPUT, Tv 
ital Veni ..CURSOR MODES: name & clar screen, erasa їо в пе, ease curact 

= Ы шн А ч ^ » аш кшт anion ee ы Ты ЫШ арі $13.00 іне Y n қр Рама, auio pce b qe сінік мен al гй 0i {те & эше эсеси 5 

af, p ! Р у 1 .. BLINKIN Y: of, even оі oad .. iTS $15 

ә enn А Fors erp лайдан Seer 2 DATA BITS PEA CHARACTER 5,8, 7 оғ8 CHARACTER OUTPUT. 5 by 7 dot matri 

Sm 9 па tng be srr іе thm АТАН ұнатады ОНИ ттн КУМЕН Surry 

HET burs { up 4 сот E 

в OPTIONAL GRAPHICS MODE: metudes 34 Greek & math characters plus 30 special graphics 

р рас mp empha тубшен итш |  ORDERASPECIL-PRICE ағала а REN Ee сүс АШ учду S chiracisé Dy d 

AUN , Characters Ву ines or characiers lines 

"3 Pa np ri eee roan м.т cach EXPLORER/85 PAK THERE 5 128 displayabia ASCII keen MUS & очмас case) B baud rates 110, 300, 600, 1 1200 200, 2400. 

® умра! [ ONE FOR EVERY NEED. 4800. 9600" 19. 200. BS23SC or 20 ma current loop — VIDÉO OUTPUT 1v 

я рр м ше ке mie chasgcier, * 

LEVEL C i НА 95-1707, EDITING FEATURES inserti duiato inp, insertidsiaie character, tor 

a - - "T. us ^ мрак tab „LINE OR PAGE TRANSMIT, РАСЕ PRINT FUNCTION ,. CURSOR POSI 

в Fo oum ng eem] 2n (5 Beginner Pab (Save 52600) — You get Level A (Ter TIONING: up. down, right, tefl, plus absolute cursor positioning with read back . . VISUAL, 

в |= iban ла М ; munal Verna] wah Минаға (нала (525 value) ATTRIBUTES. underne, bunk, reveras video, hall intensity, А Мапи . GRAPHICS. 12000 


a АР-1. 5-21 eS Leni Manual pret resolution block pius ling graphic . 'ON-SCREEM PARITY INDICATOR, PARIT Y. ati, 
—Tge 1 gig n (ee Sos SPECIAL 168! pha 3 phus 14 РЬ" + 


О Ска — $9995 phus $2 өгөп о” 094 . STOP BITS 110 baud 2. ан oiners 1 CHAR. OUTPUT 7 by 31 Character in 
“ЕТЕ С Kapesimenier Fak (Зе 352% — You де! Level А аВ8ру12 бізге | PRINTER OUTPUT... 80 OR 50 Hz VERTICAL REFRESH. . BLINKING 
ӘС SUD bus connectors [fiwe e Fl eons Dod: ium dl pe айы oe BLOCK CURSOR .. CRYSTAL CONTROLLED ... 2k DM BOARD RAM. . ASCI ENCODED 
» ad 1435 erch. "a ara APLS supply бер ig 56 қауын олағастоғ,.. 4K ON BOARD ROM COMPLETE WITH POWER 


тти 981 SPECIAL $179.95 phus $6 PAL * 
C Special Мые BAMC Раћ (Save$101 01] — You get 
Levels А [Terminal Verria B. D (ak RAM, E ні 
of a memory darectly on ihe board ог edd НА ip khomo IA RCM. қан барат жың Level А Мізін- 
баһа! memory у means ol а енде SY ari чим famon | uar Source Listing and AP-1. 5-amp. power supply 
d DI ры СҢЕСКОМЕ) С айана юй [ики 1 SPÉCIAL sumas pha E РА" 

pan С bik SH 1AWS оғы plus T2 aerei pa gaa: канон y ales ГҮ 


k | * 
üx ее Saner 6” Disk Зумеш - lochudes Level A В P 


AWS" 144.55 М nak Я 
я a SPAL OD ВАА ВЮ роде onn COCK” dak drive heo dee 


SUPPLY. 
TELEPHONE MODEM 103 QA... FULL DUPLEX, FOC APPROVED... CAT“ AATE- 300 baud 
.., INTERFACE RS232/C and TTY. CONTROLS: taludata switch (па naed іс connect and 
r Prone), orgnateianswer swilch on rew panel NO POWER SUPPLY RE- 

RED 
ASCII KETBOARD ASCN-3 55 КЕҮ/І28 CHARACTER АЗС af = 
ENCODED . UPPER C FULL ET 


2KÉY ROLLOVER |. Сис. 
"b МӘК +5 5 um Dc Pd: гаса 2-18 око BOARDS) 


CHARACTER COLUMN (132 COMPRESSED) MS TRACTOR FEED 


в LEVEL D— When you reach the possi ип dearremg thal 
| we dra choices Пе add dk 


managpna&HEREMÉOSGBRany 
RE 
= 
= 


ЗШО соған ымы pest add 
veut Ап итам ide bla k.”  ackvates . UPPER/LOWER CASE . INDUSTRY STANDARD RIBBONS 
ігі RONEPROMpaceon tbe motherland Му ат сайды and Менімше Rx ж Sn SPECIAL 4 CHARACTER SIZES ., 9 BY 7 DOT MATRIX, , BIOIRECTIONAL 
Mr. m Our Bh Murmsol BASIC OF ynur ines custom ыз su Pals D - “егін Sysiem №1 "T ора 51 PRINTING 
т al“ rier wn. HHS $0 Pal" -— | — ашына | Á | ыны ë ë — | d = лғы» ë EE 
rar Er E РРЦ о ен p a AP-1 бте 
(Dog pde impedir ior iie yon da amp pet supply. Lv wth һе 510 кемесі» Continental U.S.A. Credit Card Buyers Oulside Connecilcut 
О ақсары жеты қты! BASIC. jr Level — рен Ё. 
d B Ln (2% of RAM ТА чыча Н о AES LT ur am eee ex CALL TO LL FR EE 800-243 7428 
TE s iM ren rnd ВА BASIC дерге Level 8 өшті. жм, мне! TM уын To Order From Connacticut Or For Tech. Assist. Сай (203) 354-9375 
А тапк] Ak RAM. punt plug ino your Level E socket Special! Cnmphdi: Hwisnets Suftware Pak (биз 


асау) 990.99 plus S2 Pk)“ 
П Dusk vermon nl Mor fi BASIC Arequares Level O 


Liniger. Anda бесті Arcont Payable Payroll 
sae илм, y tink санағабег В“ Alnppy dnb dre) " 
$325 posipa 


(Rey 51225) SPECIAL ОЛА posted 


333 Litchtleid Road, New Milford, CT 06776 
Please send the items checked below: 


"мі stuns E "petu V Erro - Fur Crampton = 
sie kudr iem. 


za 


EXT EDITORJASSEMBEER — The ейног/аметіыгч 

тін ыйы лл a que мешин, Simpl sta im 

ы. wring prugnumm Ак your мсп pnger 
and more Lema De аты cap tive you say 
d programmang ыты” Tha software laches an 

«фм prag im Йа ТЛ s tha: ретін you write, males. 
Милка йені ынта Hos ресет тья go cemetióos The assem 


O COMPLETE FASTEAM-54 TERMINAL (includas FASTYID-64 viden board 
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 PAI 
CTI m pi tested $249.95 pius ЖАРАП... graphics option: add $19.95 lo 
each ol above 


SSE U 
Сотына Coodh Cord Buyers Outakie Connecticut 


TO ORDER 


Мағ performs the à cel task of translating symbolic 
Әлен Gode The eduor 


D ЕШни/Амичтннег (Lassetie vrska Lr Levi 
^B and Pk (min pol RAM — we vase ЭБЕ ТАМЕ -— 

we above] SE RS plus $2 PAJ" 

C) Edsor/Asserddes (КОМ vertson *uppled on an 5300 

Ш gana Lavrl B and 4k RAM (min = we 

Level Dar à ДАМУ | = $9435 plus $2 Pal” 

кыы Disk. А nmake- Воля blink 
омғ 8" Порру disk when you nerd faster operate 

eon nic program storage perhaps a business ap 

fon and access jo the ег ау thossandiof programs 


i 


Е 


ahd pioram Шгімадезауайа МЕ bday You smoly plu 
ihm (Mo ұяны Бармы BA disk arpir — d accepi al 
1BM гта GP BT 
Па Floppy Disk Ore 9499 IB bus $1] PAL" 
Bm mAr Cand — $1835 plus 52 81" 
a T Jone Cahit А Powrr Supply МЭ plus 
He 
ұла Deve iles (мї up for Тед chives} ОЗЫП plus 
a 


Tum 21 О аар 1, data iciude Teni 
ir] Amie 


P. a а " 


m *upply ail the powrr you med Few a filly expanelesd Ек. 
m pirer [note disk drives hacetheiro wh parer supply} 
a аи пелі ntu the atraci me Ex plurer sayi 

ш 


ғыз [tee below 
в u Ar 1 Tod on (Pr np @ 5 ату т debuar sid 
кте 


в NEED А TERMES v м 
а offer you chowes the less! ex- 
" pennve опт м aur Her 
ШҚ сура Оөріну іні ihat dis- 
g Plays the information an й 
а calculstor-iype screen The 
a en син ia wer t 
8 Кеш Сосфийт Terman 

= ъа мысал һа med with either 


со a 
ETRONICS och DevelopmentLtd. 


33 Litchfield Road, New Milford, CT 06776 


Call Toll Free: 
800-243-7428 


To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


СРАМ 4 атта, teadeniark of Dupri! Research 


Ж (Chip пл тип | entered] * 


SEND ME THE ITEMS CHECKED ABOVE 
Ll adl нег Мочжо add sales tan) 4 
y 


С Person Chek DO Сайына Check/Money Orit 


С VISA О MASTER CARD [Hank Мо...) 


Қол Во ар Пан 


таат 


Prit Клад 


млн. 
Є ұу. 


E 


О COMPLETE SMARTERM-BO TERMINAL (Includes SMARTVID-BD video 
board, ASCII-3 kayboard, steel cabinel and Розик Supply) ... КИ $299.95 plus 
$3 P&I... wired and tested $369.95 plus $3 Pal 
D FASTVID-B4 VIDEO BOARD (requires +5 & -12¥ DO)... kit $99.95 plus $3 
РА... graphics oplion add $1 ... Wired & tested 129.95 plus $3 P8)... 
ga hics option add $19.95 

MARTVIO-B0 VIDEO BOARD Nb a +58 +/-12¥ OC)... kit $199.95 
plus $3 РМ... wired А tested 5249 lus $3 РА! 
7 DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 РАІ 
С ASCII-3 KEYBOARD (requires +5 & -12У0С)... kit $8985 plus $3 PAL... 
wired and tested 589 95 plus $3 Pal 
C POWER SUPPLY towers ASUII-3 keyboard & video boards)... kit only 
$19.95 plus $2 Pal 
1 ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
165100 $149.95 plus $6 P&! 
БЕГЕН MODEM MODEL 103 O/A... wired & tested $189.95 plus $3 
П DOT MATRIX PRINTER Comel |. wid & 100109 5288. ТИ рыз $10 РА! 
U RF MODULATOR MOD АЕ-1... КИ only $895 plus $1 PAI 
O ЭҒТ-25 LEAD МОРЕМ; ERMIMAL OR PRINTER TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus $2 PAI 


For Canadian orders, double Ihe postage . Conn. res. add sales tax. 


Total Enclosed $ 
LJ Personal Check 
Al VISA 

Acct. No. 


Signature 
Print Name 
Address 
City 


О Cashier's Check/Money Order 
[1 MasterCard (Bank No. 
Exp. Date 


State Zip 


Мау 1982 © BYTE Publications Inc 451 


Circle 5 оп Inquiry card. 
more... 


SPECTACULAR 
OFFERS 


| WABASH 
Ij ЕЗ 
Mi мАХЕЦ. lopus 


We stock the complete line о! BASF diskeltes, 
reel-to-reel lapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH producis, All ага 100% cerlifiad and 
fully guaranteed. 

Вох of 10 disketies: 5%” 8” 
OPUSssisd.............. $20 $21 
BASF в5із4.............. 23 24 
WABASH 59/50 ........,. 23 24 
MAXELL . ТОО LOY TO QUOTE. CALL 
514 7-10 sector-now available 


Sectoring mus! be specified | 


4%" ога“ Vinyl Storage Pages ........ 10/$5 


LIBRARY CASES 


8” Kas-sette/i0......... $2.99 
5%" Mini Kns-sette/1O0 .. $2.49 


HARDHOLE DISK PROTECTORS 


Reiniorcing rings of tough myiar 
protect disk hole edge from 
Чатадв. 


5%” 
Арр!саһюиұя..,........... $3 
Hardhole Rings (50) ....... $6 


DISK DRIVE HEAD 
CLEANING KITS 


Prevent head crashes and 
enaure error-free operation. 


SA о/В”,..,.....,. 519.50 


SFO C-10 CASSETTES +++ чтит 10837 
(АН cassattes Include box ano labels.) 


Се! 8 cassettes, С-10 

Sonic, and Cassatie/B 

Library-Album, as lliusirated, 
$8 


ЗНАР-Т POWER CENTER 


Turns 1 outlet into 6. Wai 
mount or portable. Circuit 
breaker, lighled swilch and 
UL approved. 


4”х3°х2".......................... $15.95 


We aso ofie printer ribbons, printwhenis, 
type elementis, equipment covers, power Con- 
30l8s, paper supplies, storageand filing equip- 
menl, furnitura and many other accessories 
Гог word and data processing systems. Write 
for our tree catalog. 


VISA » MASTERCHARGE + MONEY 
ORDERS е CERTIFIED CHECK « FOR 
PERSONAL CHECKS ALLOW TWO WEEKS 
• C.O.D. REQUIRES А 10% DEPOSIT * CAL. 
RES. ADO 6% SALES TAX ғ MIN $2 
SHIPPING & HANDLING * MINIMUM 
ORDER $10 © SATISFACTION GUARANTEED 
OR FULL REFUND 


ABM 


PRODUCTS 


8858 CL AIREMONT MESA ВІ ҮР. 
SAN DIEGO, CALIFORNIA 92123 


Toll Free 800-854-1555 Order Only 
For inlormation or Calilernia Orders 


(714) 268-3537 


452 May 1982 © BYTE Publications Inc 


* 


Listing 2 continued: 


&007272 PRINT D&" WRITE SPEECH, “TMS 

60073 PRINT TA 

кап?а FOR Ti = 1 ТО ТА 

60075 PRINT TwW$tT12? 

600 76 PRINT TPstT21? 

$0077 MEXT Tl 

60078 PRINT DO$"CLOSE SPEECH “ТН$ 

60079 COTO 60026 

$00BQ ЯЕМ 

$06001 ВЕМ витаввкнв нан ио 

6090087 REM * PREPARE NEW WORD * 

50003 НЕМ вичяаиниякиияялаикияияния 

е00в84 HOME : PRINT " PREPARE AND ADD NEW WOAD TO UICTIONARY" 
"0083 LET T3 a FRE (02 

60086 УТАЗ 4: INVEASE PRINT "INSTRUCTIONS": NORMAL 

60087 ЕНІМТ " 1. EXTER PHONETIC SOUND" 

e0088 PRINT ~ 2. HIT RETURN TO HEAR ІТ“ 

ЕПОВВ PRINT " 3. CONTINUE THE PAOCESS UNTIL CORRE 
ет" 

ПОО PRINT " 4. HIT RETURN (NO ENTRY: TO SAVE" 

50041 PRINT 

$2092 PRINT " МОТЕ:А SPACE AT THE END ОҒ А WORD 1&8 
REQUIRED TO STOP SOUND" 

&0083 РОХЕ 34,12: REM SET TOP OF WINDOW 

60094 LET TSt а "" 

60095 ВЕН INPUT LINE МІТН EDITING TO МЕНОНҰ STARTING AT 51% - THE 
M CONVERT TO STRING 

10096 РОКЕ 51,160 CALL 64674 

БООЗ? LET TSs = "": FOR Ті ь 1 ТО 258: ІР PEEK і511 + Ті? = 141 Т 
НЕМ 60093 

505088 LET TSS = TSS + СНЯ + i PEEK (511 + T1) = 1278: NEXT Ті 
003933 ГЕ LEN 175%) » O THEM 60103 

560102 ЕГ T15 а Т8% 

50101 LET Ti a THE созин 60146 

$0102 GOTO 60004 

51203 IF RIGHTS tT1*,1) в» " " AND Тіз < $} | " THEN T15 x LEFT% 
(ТІ%, LEN ІТІ%) = 1»: GOTO 60103 

60104 PRINT "DO YOU WISH TO SAVE THE SOUND“: ІММЕНБЕ ; PAINT Tit, 
NORMAL ; PRINT " (ҰНЫ) “;:; GET ТТУ; PRINT 

50105 IF TT* € $ "Y" THEN TEXT . COTO 60026 

60106 [INPUT "WHAT WORD HAS THIS SOUND ";,TT* 

$0127 IF LEM СТТ%) в 0 THEN 60076 

вооа НЕМ FIND ALPHABETICAL POSITION ОҒ NEW WORD ІН ARRAY 

60109 IF ТА = 0 THEN 601186 

60410 FOR T1 = 1 TO ТА 

$0111 IF TWwW$ttT12 4 TTS THEN NEXT Ті 

$0112 IF TWV?TCUCT1) c + ТТ THEM 60115 

#0113 LET ТРУСТ:} a Т1 

60114 TEXT : СОТО 60081 

560115 LET T2 а Ti 

60116 REM HOVE ARRAY TO MAKE ROOM FOR NEW WORD 

Е0117 FOR T1 = ТА ТО Т2 STEP — 1:TW5(CTI1 + 1) = TWSUTIO:TPSCTÀ1 > 1 
› а TP£&CT13. MEZT ТІ 

&0118 LET ТА = ТА + 1 

6011353 1Е T2 в О THEM T2 m 1 

60120 LET TwttTZi> = TT5S:TP$(T2) = Т1 

0121 ТЕХТ : СОТО 60081: ЛЕМ 

0122 НЕМ тазатаянааайаийвайшаан 

504123 КЕМ a LIST DICTIONARY ^ 

60124 REM паладававададддадада 

601235 HOME : PRINT " LIST DICTIOMARY": VTAB 3: PRINT "tA 

HY KEY TO CONTINUE - ESC FOR MENUE) “: УТАВ 10 

$0126 IF ТА а 0 THEN PRINT "МО WORDS ІМ DICTIONARY": FOR Ta = 1 T 

О 1000: MEXT T3; COTO 60026 

60127 PRINT "DO YOU WANT THE PRINTER ON «Ұ/М») ",;. СЕТ TS 

60128 IF T$ a "Y" THEN CALL 768: REM TURN PAINTER ON 

860129 HOME :T3 = 1: FOR T2 » 1 TO ТА 

60130 LET T3 а T3 + 1: ГЕ Te € > "Y" AND ТЭ в 20 THEN СЕТ T15s:TàÀ 
ma 1: IF Tit = CHR$ СТ, THEN 600726 

60131 PRINT TWé¢(T23.TFR(T2> 

60132 МЕХТ Т? 

80133 IF Tt í » "Y" THEN БЕТ T16 

$0134 PRINT DE"“PRAOG*: REM TURN PRINTER OFF 

60135 GOTO 66026 

60136 REN 

$0137? REM 9*9» BPEhàWGRÁAWKRRKERHTERE 

50138 НЕМ а SAY А SENTENCE в 

#61335 НЕМ s@ eR eee eee hee 

10140 HOME i PRINT " SAY A SENTENCE" 

30141 PAINT ; PRINT "DO YOU WANT CAAPHICS (Y/N) ң“ң;: СЕТ TSS 

80442 LET TC = O:TF = 0; IF Т8% = "y" THEN TC = | 

10143 PRINT 

10144 PORE 34,3: VTAB Б: НЕМ ВЕТ WINDOW 

;) 0143 PRINT “WHAT SENTENCE ": INPUT ТЕ» 

40146 ІҒ LEN 478%) еа 0 THEN 60076 

60147 COSUB 60:50: IF ТС s 1 THEN TEXT : GOTO 40137 

«0148 GOTO 50145 

50149 НЕМ 

03150 НЕМ WKH AKHTAR HERRERA ERE 

60153 REM = БАҰ T£ = 

60152 REM Фетеятаинкнанааваалан 


Listing 2 continued: 


60153 IF TG е 0 THEN $60155 

$0154 IF ТЕ а й THEN COSUB &0182:TF = 1 

#0153 LET TS$ = TSH + " ":T18 = “":T = FRE 0} 

60156 FOR Ti = 1 ТО СЕН (T596) 

50157 1Е MIDs (Т5%,Т1,1) = " " THEN 60161 

80158 LET Tit e T1353 > MID» tT5*,T1,19) 

60139 NEXT Ті 

$0150 RETURN 

60161 REM BINARY SEARCH OF ARRAY FOR WORD 

60152 IF LEN (Ті) = © THEN $0153 

60163 LET ТІ% = TA: TSS w 1 

РЕ LET T2% = ТУТУУ; ТТЕ = тЫ (тг) 

0163 IF Ті% ) T2% AND Ті% ¢ TT THEN 60168 

СО) Вв if Т1і% e T26 THEN Т =» TSH: GOTO 60176 

60167 IF T11 e ТТ; THEN Т = ТІ.%: COTO 60176 

eoOl66 LET T™ a ТЕЬ - Таз; / 23 + TSS 

60168 СЕТ ТҮ а Twat Te) 

60170 REM NOT FOUND - SEND ORIGINAL WORD 

&0171 IF ТҮ о Te THEN T8 = Tle:Ti6 = "ч: COSUB &0181: COTO &01853 

801772 LET ТЄ » ТҰб 

BOLTS IF Ті ) ТҮ: THEN BOLTS 

80174 LET TL% = Т%:ТТ%іІ a ТҮй: GOTO 60164 

60175 LET Т5% = T*«*;T28 = TY$: GOTO 60164 

80176 НЕМ FOUND АТ ELEMENT Т 

60177 REHM FOUND AT T = SEND PHONETIC EQUIVALENT 
60178 LET Te =» ТРЕСТ» | GOSUB 60181 

80178 LET Tie » ""; GOTO 60158 

60180 AEH 

80181 НЕН WR»"] hb & RAGECOA RCM E E CARE 

60182 НЕН * OuTPUT тз ы 

6021932 НЕН a ТО SYNTHESIZEA ы 

&018B84 НЕН aaa awn een 

&0183 LET T$ « Tt + “в: ІР TG THEN GOSUB 680226! IF RND tcl) » .7 
THEN GOoOSUS 60214 

B01B&6 FOR T3 = } TO LEN (Таі%і? 

80187 PORE 48361. ASC ¢( MID% (T5$,T3,1»»: POKE 422984,0: REM SEND Т 

О OUTPUT PORT 

60188 NEXT T3 

#0193 IF ГС THEN GCOSUB #80233 

60190 RETURN 

ЕСІЗІ НЕМ 

$20192 REH 9955522222222 22222z2z5223 

60193 REM * DHAW ІОНЕВ FACE a 

60194 НЕМ $9Ss5222422*22245-2nBn122Z£7227 

В0185 НЕН MAIN FACE 

60195 GR : POKE = 18302,0: НЕМ FULL SCREEN GRAPHICS 
&0187 FOR T2 s» 40 TO 47: HLIN 0,39 AT T2: NEAT T2 
0188 COLOR» 8: HELIN 5.30 АТ 0: COLORe 7 

$50199 FOR Тг = 1 ТО 35: HLIN 8,30 AT T2: NEXT Т? 
407200 VLIN &.37 AT 8: VLIM 2,37 AT 11 

50201 VLIN 4,35 АТ 7: VEIN 4,35 АТ 3i 

Ей702 YLIN 8,31 АТ ©: VLIN 8,33 AT 33 

8 0203 VLIM 13,32 AT $: VLIH 13,32 AT 3% 

6204 VEIN 18,28 АТ 3: VEIN 18,2646 AT 35 

60205 HLIM 8,30 АТ 40: HLIN 10,33 АТ 41 

60205 HLIM 10.25 АТ 42 HLIN 11.28 АТ 43 

60207 HELIN 12,27 AT 44: HLIN 13,28 АТ 45 

ватан HLIN 14.415 AT 48: HLIN 15,24 AT 47 

602093 REM FACIAL FEATURES 

60210 COLOR= 10, YLIN 23,33 AT 18: VLIN 23,33 АТ 20 
&0211 COLOR» 3: VLIN 30,32 AT 18: VLIN 30,32 AT 21 
60212 согон» B: PLOT 18,33: PLOT 21,232 

60213 HEIN 10,13 АТ 18. HELIN 24, 29 AT 1$: GOSUB #0234 
$0214 REM EYES 

60213 COLORs 7: FOR T4 = 18 ТО 21 

60216 НІМ 11,144 AT T4: HLIN 25,28 АТ Та: NEXT ТА 
80217 LET ТН\ а RND (1) = J: ТУ = RND (1) я 1: COLOR= 0 
69718 FOR T4 ~ 10 ТО 11: FOR TS а 19 TO 20 

60219 PLOT T4 + TH'*N,T5 + ТУ: PLOT T4 » 14 + THR,TS + TVR: NEXT TS 
T4 

BOZZO COLOR» 3! HLIN 11.14 AT 18 + TVR. НІМ 25,28 AT 1B + TVS 
$0221 СОГОН» 8! HLIN 10,15 AT 18: HLIN 24,28 AT 18 
50222 HLIH 10,15 АТ 2%: HLIN 24,20 АТ 22 

580223 УТІМ 19.21 AT 10: VLIW 153.721 АТ 15 

60224 YLIN 18,21 АТ 24: YLIN 18,21 AT 23 

$0223 RETURMH 

#0216 КЕМ MOUTH ОРЕМ 

60227 COLOR» 10: HLIN 18,23 АТ 17: НЕТМ 17,22 АТ 40 
&0228 COLOR» 8: PLOT 14,37: PLOT 25,37 

50278 COLOR 3; PLOT 13.36; PLOT 26,36 

50230 COLOR 0: HLIN 13,24 АТ 38 

0231 HLIM 18,17 АТ 38; HLIN 22,23 АТ 38 

$0212 СОЯ» 8: HLIN 18,21 АТ 39 

60233 RETURN 

$0234 НЕН MOUTH CLOSE 

8502233 COLOR» 7: HLIN 15,24 AT 39: HEIN 15,24 AT 40 

50536 СОСОЯ» 10: HLIN 18,23 AT 37: HLIN 17,22 АТ 38 

60237 COLOR= 8: PLOT 14.37 

60236 COLOR» 3: PLOT 13,36: PLOT 26,36 

80234 COLOR» 0: HLIN 18,17 АТ 38: HLIN 72,23 АТ 38 

&0240 COLOR» B: HELIN 18,21 AT 18 

60241 RETURN 


ES 
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HEWLETT... . 
PACKARD 


HP-85 


NEW HP-87.... CALL 


5%” Dual Master Disk Driva.,........ CALL 
B" Dual Master Disk Drive............ CALL 


Smeg WINCHESTER Hard Disk. ...... $3599 
5meg WIN. wi5% DSDD floppy 


APPLE A PLUS. 46К 

АРҒЦШЕШ.............. ............ GALL 
nl дса ЭМУ 
COMMODORE VIC-20. , s... o. $255 
NEC РС-8001-А, 3К.................. 8988 
AEROX 820 5%” Disk Drives.....,,,. $2489 
XEROX 820 8" Disk Drives. .....,.... $3095 


ТІ CALCULATORS 

TIP-55.1l . 

TIP- Business Analysis Ж с ус ыс а $38 
UB lan LS РРР РЕ RTT TN 
ТІР-59.. 

TIP-P-100C. 


HP-41CV 


м /Five times 
more memory | 


Built In 
List, 8325 


list, $250 


HP-41CV Printer,... .., 4269.00 
HP-41CV Quad Метогу............. $83.95 
HP-41CV CardReader .............. $187.95 
HP82160A HP-IL Module............ $88.00 
HP82151A Digital Cassette Drive... . $449.00 


ATARI*800 $689 
ШЕ самса T 


"Limited time ату 


"t 


ATARI 400 $339 


Atari 830 Acoustic Modam............ $145 
Atari B25 80 Col. Impt. Ptr.....,....... $585 
Atari 410 Prag. Насагдаг,,.,........... 989 
Atari В10 Disk Ргіуө................... $418 


pus 
Р.О.Вох 1073 


Syracuse, N. Y . 13201 


(315) 478-6800 


Prices do nat clude урта bt UPS Ай prices and 
offers are subject to change without notre 


Мау 1982 © BYTE Publications Inc 453 


454 May 1982 © BYTE Publications Inc 


Circle 171 on inquiry card. 


Remember when 


The MG-TD Replica 
By F-IE3EEFAF- FAES 


Rediscover the fun of driving, 


building it now, and drivingit for years. 
in this genuine replica of the 52 


Why long for the ‘good old days' - 


MG-TD. Detailed, authentic, this sporty they're here now! Call toll-free for 
roadster gives you all the pleasure of a complete information: 
1-800-328-5671" 


classic sportscar — with easy main- 

tenance and reliability, ioa Bany: 

to-assemble kit comes complete with 

УЕ dans need to build the ae 
ome in your leisure time, over а 

chassis and engine. Factory-built models — (без. еерһоһел ыт кет алй 

also available. Fuel efficient, econom- Fiberfab, 1000 Turners Cross Ка. 


^ Е с + Minneapolis, MN $5415 Speci 
ical, and beautiful: you'll enjoy information on the MO- TD Repl 


"In Minnesota, (612) 544-2781. 
International TWX: 910-576-3150. 
От write for complete brochures: 
send $3.00 with your name, 


Ns 
* · : 


27 68000 MINI-SYSTEMS 


o. [EEE-696 $-100 Compatible 
oN Special Offer 


ERG-1 $7995 — CPU, 4 К5232 SERIAL PORTS, 64K STATIC RAM, 19 SLOT 
BACK PLANE, 28" DOUBLE DENSITY, DOUBLE SIDED FLOPPIES OR A 
5MB 54” WINCHESTER, 68KFORTH! SYSTEMS LANGUAGE WITH 
MACRO ASSEMBLER, ALL INTEGRATED INTO DESK TOP CABINET, 
BURNED-IN AND TESTED. 


ЕНС-П $9795 — SAME AS ERG-I EXCEPT FOR MASS STORAGE: ЕКС-П 
HAS A5MB 5 и” WINCHESTER AND ONE 8" DOUBLE DENSITY, DOUBLE 
SIDED DRIVE. 


ERG-111 $12995 — CPU, 4 В 5232 SERIAL PORTS, 256K DYNAMIC RAM, 10 
SLOT BACK PLANE, 5MB 5%" WINCHESTER AND ONE 8" DOUBLE DEN- 
SITY, DOUBLE SIDED DRIVE, IDRIS? MULTI-USER, MULTI-TASKING 
OPERATING SYSTEM AND C COMPILER, SLL INTEGRATED INTO 
DESK TOP CABINET, BURNED-IN AND TESTED. 


ERG-IV $18995 — CPU, 8К5232 SERIAL PORTS, 512K DYNAMIC RAM, 10 
SLOT BACK PLANE, 24MB 8" WINCHESTER AND 20 MB 4" TAPE CAR- 
TRIDGE, IDRIS? MULTI-USER, MULTI-TASKING OPERATING SYSTEM 
WITH BOTH C AND PASCAL COMPILERS, ALL INTEGRATED INTO 
DESK TOP CABINET, BURNED-IN AND TESTED. 


ЕМН? CPU Standard, 10МН? Optional; OEM Pricing Гог CPU, Card Sets and 


Integrated Systems Available. 
Trademark ! ЕВС; + WHITESMITHS LTD. 


30 Day Delivery for Integrated Systems with valid purchase order 


EMPIRICAL RESEARCH 
GROUP, INC. 
POB 1176 
MILTON, WA 98354 
206-631-4855 


Australia/New Zealand 
S.I. MicroComputer 
Prod. LTD. 
Sydney 231-4091 


United Kingdom 
MicroAPL LTD. 
London 834-2687 


Circle 161 on inquiry card. 


Text continued from page 448: 


The INITIALIZATION section di- 
mensions the WORD and PHONEME 
arrays to hold 300 entries each, This 
situation can be modified, of course, 
to suit your needs. In addition, the 
string variable D$ is initialized by set- 
ting it equal to control-D for use in 
disk operation of the Apple. (This 
step would be omitted for such com- 
puters as the TRS-80.) 

The MENU section allows easy 
selection of the desired function when 
developing a vocabulary. The GET 
statement permits you to enter data 
from the keyboard without using the 
Return key. 

The two DISK modules save and 
retrieve the two arrays that contain 
the vocabulary. Two variables are 
particularly important if you are con- 
verting this program for use on 
another computer, The number of 
words in the dictionary, and thus the 
number of entries in each array, is the 
first number in the disk File. It is read 
into the variable TA, and it controls 
the number of words that are subse- 
quently read into each array. The 
variable TN$ holds the name of the 
disk file: this allows you to use 
several dictionaries. Dictionaries can 
also be loaded and saved to other 
disks when required. 

The section for PREPARING А 
NEW WORD allows you to easily de- 
velop the proper sounds for a new 
dictionary entry. 

Any character or group of char- 
acters wil be "said" by the syn- 
thesizer when the Return key is hit. 
The last sound is continually voiced, 
so each word should be followed by a 
space. This "problem" is actually a 
design feature, When developing a 
word, you can listen to each sound by 
typing its character and hitting 
Return with no space. This feature is 
indispensable when comparing dif- 
ferent phonemes. 

When the word is finally correct, 
hit Return with no entry, and you 
will be asked if you wish to save that 
sound, If you do, you will also be 
asked to supply a word that demon- 
strates the sound. Both the word and 
its sound will be automatically 
entered into the dictionary in alpha- 
betical order, The importance of this 
will become apparent in a moment. 


Circle 423 on Inquiry card. 


If you convert this program to 
another BASIC, lines 60095 to 60098 
could present problems. These lines 
utilize a subroutine in the Apple's 
monitor that enters characters into 
the buffer area. А simple INPUT TS$ 
could have been used, but my method 
allows you to enter such illegal char- 
acters as semicolons and quotes. In 
addition, it preserves all of the Apple 
editing features. 

The LIST DICTIONARY allows 
you to dump all the present words 
and their sound codes to the screen 
(or a printer). The listing scrolls a 


new screen full each time a key is BUSINESS SOFTWARE YOU CAN SELL WITH NO ROYALTIES! 

pressed. ESC will abort the listing and Vondoro hos on incredible deo! for dealers, OEMs ond Delve users Buy 
the согпріете Vondoro business sofrwore pockoge for a low 2295, and then reset 

return to the MENU. : Ir as etter asyou wish ro end users о S vnd royolties, 

The section SAY A SENTENCE is This 5 rhe best-debugged, eosies"-ro4nsroll, enhanced Osborne-bosed 

used to say the words contained in sysrem o^ "Һе mori«er The indusrry srondord accaunting pockoge wirh 
rhousonds of users Irs well worrh up ro $995 ro end users. 

T$. It may be used as a separate sub- You'll receive both source ond abject cade for General Ledger Accounrs 

routine if it is entered at line 60150, Receivable, Accounts Poyoble ard Poyroll & Cost Accounring Plus. aur custom 


Й ? ins"ollarion progrom По! taron rhe sys'em ro most rerminals and disks 
which only says 15%, without enter- Minimum requirements ore 48K RAM, CP/M'* or CDOS, CDASIC2.'* o CRT 
ing it from the keyboard. This mod- and 01932 column prinrer Vondoro con provide srondord 8", NorrhSror 5" 

; double densry or Heorh/Zenirh 5” diskerres Our insrollonon manual is included 
шы ода aides ГЫ and the Osborne/McGraw-Hill оррісопоп manvals ore ovoiloble sepororely 


the appropriate sound to the synthe- VANDATA 


E. | | 17544 Midvoe Аме N. Sure 205. 5еопіе WA 98133. (206) 542 76' 1 
By using a binary search of the dic- 


tionary, conversion is done very 


quickly. For example, 256 words can в ™ ™ 
be examined with only eight reads. The Birth of UNIX for CP/ M | 


This is possible because the words аге 


Ў à . ings to СРМ 

organized in alphabetical order and nee 
the program divides the remaining d " The... 
words in half with each successive MicroStell 
guess | “РОУ/ЕН of UNIX 

If the word is not found in the dic- SS *sPOPULARITY OF CP/M 
tionary, it (not its phonemes) is sent 
to the synthesizer. Such words are, at Available for adoption by: CP/M SOFTWARE DEVELOPERS 
best, poorly pronounced, but at least CP/M SOFTWARE USERS 
the system does not crash in the mid- CPIM ee Conan ae (м 
dle of a big demonstration. In most diro o acl absit din petii ды дыны 

mixers - y |һеп rum using a ғ ur 

cases you | find that one bad word is MeN OE ee mate, нн 
easily recognized in the context of a Console е, “Send Console Он fo Fe natead of or тает 19 Ihe Seren 
complete sentence. Redirection Tane Console бом нота Fle inetead о! wre Keyboard ar 

The ҒЕЕ(0) function in lines 60085 e indispensable for graphic debugging, saving arac! Screen Output for Gocumentation, etc 
and 60155 forces an internal clean-up [cp Eee ED re e реги 
of the Applesoft string variables. This Stm c Uter a naria Heu 1А рекну ню Drive fais Fan Clive A. ele. 


File 
operation can require several sec- duum a een group p commands To be executen 
i * Мисгобпей executes the commands one al a time 
onds, depending on the length of the i oShell axecutes tie co 
Моп 


di Р h ТЕ ^ b Dirsc = Dis * fe ot ab ae реет are executed by n simply by typing file name 
" Commer . * t тр: "sh", sub", 
lictionary. When utilizing subrou- | | Ex doe he gore Men. Л 
tines from this system in other рго- = User definable prompt with Disk Drive andror User Number optional 
i Additions * install program to customize MicroShell to user's needs & system 

grams, FRE(0) can be postponed until Features * Others - OROER MANUAL FOR FULL DETAILS 
several sentences have been voiced. B fos омы ЕК ^|NEW 777 "2o Prone Adopuon Requests to 

: . * ADOPTION FEE: $150.00 2153 Golf Course Drive 
This will allow pauses at the most Muros On: 2 т ` GENERATION Feston. VA 22091 
natural points. (УА residents ado 4% sates tax} SYSTEMS. i (703) 476-9143 

Section OUTPUT Т% sends the VISA, MC, Check or Money Order ЕМУ, inc. ————— 


UNIA + Tid сі һен "реге қыр) 


phoneme code of each individual 
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"RAIR" AND 


Тһе Rair family of computers combine 
hugh performance Features for a fraction 
of what you would expect to pay. 

Rair's Black Box Micro Computers were 
designed with ай the features that today 5 
users want most 

Desk-top design requires no special envi- 
ronment. "Black Box" architecture allows 


TT | (ІЗІ! PF p 2777 Orchard Run Rd. 
^. — агае; ei 
M 45449 


i 
ың ман нин DHADE ІНЕН НТН ТРО ВЕ H ETE ET EFT (та. 


eh 
сл 
т 


агай NC 


NEW FREE 
COMPUTER 
FORMS 
CATALOG! 


Carbonless checks, invoices and statements 


Ж Standard formats...plus Custom Design Service! 
Small quantities (as low as 500)... plus money-saving prices! 
Super-fast service (shipped 5 days after receipt of order!) 


SEND COUPON... OR CALL TOLL-FREE: 1-800-328-9697, 


Мау 1982 © BYTE Publicanons Inc 


To: Delmart Company, Divislon of Deluxe Check 
Printers, Inc., 530 М. Wheeler St., 
P.O. Box 43495, St. Paul, MN 55164-0495 


[3] YES, please зепа free color catalog! 


Title 
Phone ( ) 
State. _ 2р 


computer systems to be confiqured for the 
widest range of computing applications 
Black Box systems are supported by com- 
mon development software allowing 
total program portability across the entire 
range Drake Microsystems puts it al 
together. A complete line of hardware 
and software, and the know-how tà 
make it work. 


(513) 435-2283 
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word to the synthesizer. My program 
sends it to a port at address 49361 and 
strobes it in by writing to address 
49364. On a TRS-80 you would only 
need to print T$ into the last 32 screen 
locations. The example programs 
provided in the synthesizer manuai 
should aid in converting this module 
for use with a ТК5-80, 

One peculiarity of operating the 


system should be mentioned. Sending 


a "1" to the synthesizer will toggle it 
on or off depending on its present 
state. Since Reset does not turn the 
synthesizer on, you may or may not 
have to send а “7” to initially activate 
it, 


Photo 3: Low-resolution graphics display 
adds life to the speech program. 


As an afterthought, I decided to 
add a little spice to the program. The 
final module (draw a low-resolution 
face) produces the graphics shown in 
photo 3. Such an addition would 
have to be greatly modified if run on 
a TRS-80, but [ НеагШу recommend 
it. The mouth opens and closes with 
each word and the eyes (complete 
with eyelids) move at random. I can't 
tell you the reaction a talking face 
gets from a person not used to work- 
ing with computers. 

I'm extremely happy with the addi- 
tion of voice output to my personal 
computer, and it has inspired several 
applications that may be discussed in 
future articles, ІР you want your 
machine to talk, compare the phonet- 
ics approach with other methods. If it 
meets your requirements, [ hope that 
my speech-development system will 
make your life easier. m 


Technical Forum 


Hierarchical Interrupts 


Caxton C. Foster 
Computer and Information Science 
University of Massachusetts 
Amherst, МА 01003 


Most popular microprocessors will support daisy- 
chained peripheral devices. These allow a peripheral 
close to the processor to gain priority over a more distant 
peripheral when both devices request interrupt service 
simultaneously. This is normally done by using two lines 
between the processor and its set of peripheral devices 
(see figure 1). The first line is the IRQ (interrupt-request 
line). Ány device is allowed to "pull" this line to ground, 
thus generating a request for interrupt service. At the 
convenience of the processor, the second line (the inter- 
rupt-acknowledge line or INT ACK) is energized, indicat- 
ing that thé processor is ready to accept an interrupt. 

The INTACK line goes sequentially from device to de- 
vice, thus giving rise to the term "daisy chain." If a device 
isn't requesting an interrupt, it passes the unchanged IN- 
TACK signal to its successor in the chain. If, however, a 
device is in the active state and is requesting an interrupt, 
it "traps" the acknowledge signal. Since devices farther 
down the line never receive the acknowledge signal, they 
don't take control of the processor or the system bus. 

[n any imaginable interrupt system, if devices А and B 
request interrupts simultaneously, either А wins or B 
wins (ties are not permitted). We have, in effect, a strict 
ordering of all the peripheral devices by priority. Adding 


DEVICE 
2 


Figure 1: Daisy-chain connection of interrupting peripherals. If 
two peripheral devices interrupt simultaneously, the device 
closer to the computer takes priority over the one farther away. 
This system allows a higher-priority device to interrupt a lower- 
priority device. 


INTACK 
CPU 


a hierarchical level mechanism merely gives the device at 
level n priority over the devices on level n — 1 or lower. In 
this sense, a daisy chain is a general solution to the prob- 
lem of resolving simultaneous requests. 

Unlike a daisy chain, a hierarchical scheme keeps low- 
priority devices from interrupting the code processing the 
interrupt of a high-priority device. In a typical hierarchi- 
cal scheme, the processor has a level at which it is cur- 
rently running. Each peripheral device requests an inter- 
rupt on one of several lines: IRQO, IRQ1 ... . IRQn 
where n is commonly 3 or 7 (see figure 2). A priority en- 
coder examines these request lines and outputs a binary 
number corresponding to the number of the highest ac- 
tive request line. This binary number is compared with 
the processor's current level and, if the level of the pro- 
cessor is greater than or equal to the level of the request, 
the request is not acted upon and no new interrupt is gen- 
erated. Only if the request level exceeds the processor 
level will the current program be interrupted. If an inter- 
rupt is to be honored, the interrupt-acknowledge line (IN- 
TACKO, INTACK1...INTACKn) corresponding to 
the level of the highest request is activated. 

Three difficulties accompany the hierarchical-interrupt 
scheme. Foremost is the fact that many otherwise attrac- 
tive microprocessors don't have one. Second, micro- 
processors that do incorporate such a scheme usually 
have too many levels (causing some hardware to go un- 
used) or too few (almost as difficult as none at all). Third, 
for n levels, 2n lines must be added to the I/O 
(input/output) bus to convey requests and acknowledg- 
ments, 


The Present Method 

In a daisy chain, each peripheral device has ап inter- 
rupt flag that has two states: on and off. To turn the pro- 
cessor's interrupt system back on (so that other, more im- 
portant interrupts can be recognized), this initial inter- 
rupt flag must be cleared (thus releasing the IRQ line) 
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Technical Forum 


INTACK 7 


INTACK 0 


CPU LEVEL 


PRIORIT Y 
ENCODER 


IRQ? 


Figure 2: A typical hierarchical-interrupt scheme. The processor keeps track of the interrupt level it's currently servicing and will 


pause to give service only if an interrupt occurs at a higher level. 


soon after its recognition. If this is not done and all inter- 
rupts are serviced with the interrupt system disabled, the 
intended hierarchy becomes a first-come-first-served 
system. 

Peripheral devices could be equipped with a three-state 
interrupt flag: 


Off —not requesting service (does not affect IRQ): 
passes ПЧТАСК down the chain (away from 
the processor) and passes IRQ up the chain 
(toward the processor). 

On —requesting service (asserts IRQ); does not pass 
INTACK down line but traps it instead. 
Blocking—not requesting service; does not pass 

IRQ up the chain. 


States Off and On correspond to the two conventional 
states, In the Blocking state, the device refuses to allow 
lower-priority devices (those farther down the chain) to 
break into its interrupt-service routine, thus protecting its 
own priority and incidentally providing a hierarchy with 
as many levels as there are peripheral devices. When a de- 
vice needs service, it changes from Off to On. At the first 
clear-interrupt flag (issued by the processor prior to re- 
enabling the interrupt system), the device changes its 
state from On to Blocking. This releases the IRQ line and 
also prevents lower-priority devices from pulling it 
down. At the second clear-interrupt flag (issued by the 
processor at the end of the interrupt routine), the device 
changes from Blocking to Off. 

Clearly a paragon of interrupt systems, it allows each 
device to protect its own service routine from all lesser re- 
quests. The system allows infinitely fine discrimination, 
with classes of devices having one member each. 


А Less Expensive Realization 
The system described above requires an additional flip- 
flop and a few additional gates at each peripheral device. 
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If this configuration is too expensive, it's possible to envi- 
sion an intermediate system. 

Into the daisy chain we insert a few blocking nodes (see 
figure 3}. To the processor, these look like normal periph- 
eral devices with a peripheral address, They are capable 
of executing two operations: Block and Unblock. In the 
Unblock state these special nodes are transparent and 
have no effect on the daisy chain, but in the Block state 
they inhibit any interrupt requests from devices beyond 
them in the chain. 

After recognizing an interrupt and before reenabling 
the interrupt system, the processor issues a Block com- 
mand to the node just inboard of the active peripheral. At 
the conclusion of the service routine, the processor 
Unblocks the node and allows all peripheral devices an 
opportunity to compete for attention. 

If the processor had one more output line (the Unblock 
line), we could dispense with the addresses for these 
nodes. On interrupt request, the nearest inboard node 
could set itself automatically to the Block state and for- 
ward the interrupt request to the processor. At the con- 
clusion of an interrupt-service routine, the processor 
could issue an Unblock command on the Unblock line, 
and the Blocked node nearest the processor could reset 
itself. 


Conclusion 

Either of these solutions would provide a moderate- 
cost, reasonably flexible means of keeping low-priority 
devices from interrupting high-priority service routines. 
To be sure, the priority of a device would depend on its 
position in the daisy chain. Not only would it be a con- 
siderable nuisance to rearrange the priorities, but it 
would, in fact, be impossible to accomplish without 
operator assistance. 

Using memory-mapped I/O with PIAs (peripheral in- 
terface adapters) or VIAs (versatile interface adapters) is 
a more flexible solution than either proposed here, 
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Figure 3: A compromise hierarchical system. This method reduces cost by using "blocking nodes" in а daisy-chain system, 


because an arbitrary priority hierarchy can be con- system at a particular time. For a system organized on an 
structed that doesn't even need to be transitive (А can I/O bus, however, either of the schemes proposed here 
block B and C, В can block C, and C can block А and В). offers a great improvement over the simple interrupt 
The mask bits in the VIA permit and block interrupts armed or interrupt disarmed that have been the usual im- 
from devices in any fashion that seems acceptable to the plementations to date. B 


JAY WEINBERG: LIVING PROOF 
YOUR CONTRIBUTIONS COUNT. 


These days, Jay Weinberg's most difficult battles take place on the tennis court. 
Five years ago, he had a different kind of fight on his hands: against one of the 


toughest forms of cancer. 

Cancer research and treatment have made Jay's kind of recovery possible for 
almost 2 million people. Which means that your donations have helped buy 
Jay Weinberg a very beautiful gift: his life. —— 


CANCER CAN BE BEAT. Cancer Society Ж 
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Apple П/Ш Software Di- 
rectory, G. Van Diver and R. 
Love. Overland Park, KS: 
Vital Information Inc. (7899 
Mastin Dr.), 1982; 1148 
pages, 13 by 20.5 cm, soft- 
cover, ISBN none, $19.95. 

Assembly Language for the 
PDP-11, Charles Kapps and 
Robert L. Starford. Boston, 
MA: CBI Publishing Com- 
pany, 1981; 353 pages, 17.5 
by 23.5 cm, hardcover, ISBN 
0-87150-304-2, $23.50. 

BASIC Programs for Home 
Financial Management, W. 
B. Goldsmith Jr. Englewood 
Cliffs, NJ: Prentice-Hall, 
1981; 314 pages, 21.5 by 28 
cm, hardcover, ISBN 0-13- 
066522-3, $18.95. 

BASIC Programs for Scien- 
tists and Engineers, Alan R. 
Miller. Berkeley, CA: Sybex, 
1981; 318 pages, 17.5 by 23.5 


cm, softcover, ISBN 0- 
89588-073-3, $14.95. 

A Bibliography of Com- 
puter Music, Sandra L. 
Tjepkema. Iowa City, IA: 
University of Iowa Press, 
1981; 276 pages, 15 by 23 cm, 
hardcover, ISBN 0-87745- 
110-9, $17.50. 

CAI Sourcebook, Robert 
L. Burke. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 206 
pages, 15 by 23 cm, hard- 
cover, ISBN 0-13-110155-2, 
$14.95. 

Computers for People, 
Jerry Willis and Merl Miller. 
Beaverton, OR: Dilithium 
Press, 1982; 200 pages, 13 by 
21 cm, softcover, ISBN 
0-918398-64-9, $7.95. 

Computer Simulation of 
Classical Substitution Cryp- 
tographic Systems, Rudolph 
F, Lauer. Laguna Hills, CA: 


YOU'VE JUST FOUND 


THE MISSING LINK! 
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Computer Shopper 15 your link to individuals who buy, sell and trade computer 
equigment and sofiware among themselves nationwide, No other magazine filis 


this void in the marketplace chain. 


Thousands of cost-conscious computer anthusiasts save by shopping in Computer 
Shopper every month through hundreds of classified ads. And new equipment 
advertisers оНег some of the lowest prices in the nation. 

Computer Shopper's unbiased articles make for some unique reading among 
magazines and there's a "help" column to answer difficult problems you may have 


with interfacing, etc. 


For a limited time you can subscribe to Computer Shopper with a six month trial 


for only $6. 


б month trial, 569 Can Tol Free wt 800-327-9920 


or send a check tà 
6 COMPUTER SHOPPER 
Р.О. Вох #30] € Titusville, FL 32780 
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305-269-3211 


Circle 446 on Inquiry card. 


Books Received 


Aegean Park Press, 1981; 111 
pages, 21.2 by 27.2 cm, soft- 
cover, ISBN 0-89412-050-6, 
$24.80. 

Database Management 
System Anatomy, James A. 
Larson. Lexington, МА: Lex- 
ington Books, 1982; 183 
pages, 15.5 by 22.5 cm, hard- 
cover, ISBN 0-669-04544-6, 
$22.95. 

Databook of Venture 
Capital Sources for High- 
Technology Companies, 
Richard Loftin. Washington, 
DC: Financial Data Corpora- 
tion, 1981; 576 pages, 14.5 by 
22.3 cm, softcover, ISBN 0- 
940758-00-8, $115. 

The 8085/SDK-85 [Hands- 
On, Volume 2] Howard 
Boyet. New York: MTI Pub- 
lications, 1981; 814 pages, 
15.5 by 23 cm, softcover, 
ISBN none, $19.95. 


The 8051: Programming, 
Interfacing, Applications, 
Howard Boyet and Ron Katz. 
New York: MTI Publica- 
tions, 1982; 396 pages, 17 by 
25.2 cm, softcover, ISBN 
none, $19.95, 

Experiments in Electronics, 
Instrumentation, and Micro- 
computers, Е Holler, J. 
Avery, 5. Crouch, and С, 
Enke. Menlo Park, CA: The 
Benjamin/Cummings Pub- 
lishing Co., 1982; 326 pages, 
21.2 Бу 27.2 cm, softcover, 
[SBN 0-8053-6918-Х, $13.95, 

From Chips to Systems; An 
introduction to Micropro- 
cessors, Rodnay Zaks. Berke- 
ley, CA: Sybex, 1982; 552 
pages, 17.5 by 23.5 cm, soft- 
cover, ISBN 0-8988-063-6, 
$14.95. 

H-8 Programming for Be- 
ginners, Коп Santore, Don 


AIM for Control 


For process control or in- 
dustrial development 


systems, put Rockwell's 
AIM 65 to work for 
you. Use off-the- 

shelf AIM-Mate 

Series and STD 

BUS expansion prod- 


ucts to configure the sys- 


tem you need. 


The АМ 65 includes: typewriter, alpha- 
numeric LED display, and fast thermal printer. 


Plug-in options include: memory (to 48K), ROM 
languages, parity protection, video display, floppy 
disk storage, STD BUS expansion cage, TTL and 
real world interfaces, and complete system soft- 


ware. 


Call or write for complete AIM-Mate Series infor- 


mation. 


* 


1 FORETHOUGHT 
PRODUCTS 


87070 Dukhoabar Road, Eugene, Oregon 97402 (503) 485-8575 
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Inman, and Bob Albrecht. 
Portland, OR: Dilithium 
Press, 1980; 195 pages, 13 by 
20.5 cm, softcover, ISBN 0- 
918398-17-7, $8.95. 

Information Systems De- 
velopment, A Systematic 
Approach, Mats Lundeberg, 
Goran Goldkuhl, and Anders 
Nilsson. Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 337 
pages, 17.5 Бу 23.5 сіп, hard- 
cover, ISBN 0-13-464677-0, 
$24.95. 

Introduction to Interactive 
Computer Graphics, Joan E. 
Scott, New York: John Wiley 
& Sons, 1982; 255 pages, 14.6 
by 22.3 cm, hardcover, ISBN 
0-471-05773-8, $24.95. 

Introduction to Real-Time 
Software Design, S. T. 
Allworth. New York: 
Springer-Verlag, 1981; 140 
pages, 14.6 by 22.3 cm, soft- 
cover, ISBN 0-387-91175-8, 
514. 

inventory Management for 
Small Computers, Chuck 
Atkinson. Beaverton, OR: 
Dilithium Press, 1982; 194 
pages, 13 by 20.5 cm, soft- 
cover, ISBN 0-918398-48-7, 
$16.95. 

Minds and Mechanisms, 
Margaret А, Boden. Ithaca, 
NY: Cornell University Press, 
1981; 311 pages, 13.5 by 22 
cm, hardcover, ISBN 0-8014- 
1431-8, $29.50, 

Oh! Pascal!, Doug Cooper 
and Michael Clancy, New 
York: W. W. Norton & Cam- 
pany, 1982; 476 pages, 17.5 
by 23.5 cm, softcover, ISBN 
0-393-95205-3, $15.95. 

Pascal: A Problem Solving 
Approach, Elliot B. Koffman. 
Reading, MA: Addison-Wes- 
ley, 1982; 470 pages, 15.5 by 
22.5 cm, softcover, ISBN 
0-201-10341-9, $14.95. 

PET Fun and Games, Ron 
Jeffries and Glen Fisher. 
Berkeley, CA: Osborne/ 
McGraw-Hill, 1981; 192 
pages, 21.2 by 27.2 cm, soft- 
cover, [SBN 0-931988-70-5 
$10. 


Practical Data Base Man- 
agement, edited by the Auer- 
bach Publishers Staff. 
Reston, УА: Reston Publish- 
ing Company, 1981 430 
pages, 14.6 by 22.3 cm, hard- 
cover, ISBN 0-8359-5591-5, 
$24.95 

Robot Manipulators, 
Mathematics, Programming, 
and Control, Richard Р, 
Paul. Cambridge, MA: The 
MIT Press, 1981; 279 pages, 
15 Бу 23 cm, hardcover, 
ISBN 0-262-16082-X, $25. 

Simple Pascal, James J. 
McGregor and Alan H, Watt. 
Rockville, MD: Computer 
Science Press, 1981; 182 
pages, 15 by 22 cm, soft- 
cover, ISBN 0-914894-72-2, 
$10.95. 

Strategic Financial Plan- 
ning with Simulation, Dennis 


E Grawoig and Charles L. 
Hubbard. Princeton, NJ: 
Petroceli Books, 1982; 643 
pages, 14,6 by 22.3 cm, hard- 
cover, ISBN 0-89433-115-9, 
$35. 

Trends in Information Pro- 
cessing Systems (Proceed- 
ings of the Third Conference 
of the European Cooperation 
in Informatics, Munich, Oc- 
tober 20-23, 1981), volume in 
the Lecture Notes in Com- 
puter Science series, edited 
by С. Goos and ), Hart- 
manis. New York: Springer- 
Verlag, 1981; 349 pages, 16 
by 23.8 cm, softcover, ISBN 
3-540-10885-8, $20. 

A User Guide to the Unix 
System, Jean Yates and 
Rebecca Thomas. Berkeley, 
CA: Osborne/McGraw-Hill, 
1982; 496 pages, 7.4 by 9 cm, 


softcover, ISBN 0-931988- 
71-3, $15.99, 

Writing Interactive Com- 
pilers and Interpreters, P. J. 
Brown, New York: John 
Wiley & Sons, 1981; 265 
pages, 14.6 by 22.3 cm, soft- 
cover, ISBN 0-471-10072-2, 
$14.50. № 


| This is a list of books 
| received at BYTE Publica- 
tions during this past 


month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 


science and related fields. 
We regret that we cannot 
review or comment on ail | 
the books we receive, in- 
stead, this list is meant to be 
a monthiy acknowledgment 
of these books and the pub- 
| lishers who sent them 
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The BYTEWRITER is а new Olivetti Praxis зо electronic typewriter 
with a microprocessor controlled driver added internally. 


FEATURES 


5795 
plus shipping 


Dealer 
Inquiries 
invited 


» Underlining * 10, 12, or 15 characters per inch switch selectable * 2nd keyboard 
with foreign grammar symbols switch selectable е Changeable type daisy wheel 


» Centronics-compatible 


rallel input operates with TRS-80, А 
and others * Cartridge ribbon * Typewriter operation with n 
е Ser ice from any Olivetti dealer 9 E 


If test program built in. 


pple, Osborne, ІВМ 


ing ta disconnect 


BYTEWRITER ' 


125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1132 


Praxis Зоі а inackomark of OWdvetii Gor 
A) а wactemark of Tuty Com 
ractemark of 


TRSA 
НҰТЕМУ/НІТЕН Is à 


Circle 460 on Inquiry card. 


williams Lidaratones 


May 1982 © BYTE Publications Inc 461 


Clubs and Newsletters 


Hobbyists Compute 
Under the Big Sky 


The Big Sky Micro- 
Computer Club currently has 
about 35 members. All types 
of computers are of interest to 
the club. Beginners and ex- 
perts alike are invited to join 
and help with the newsletter. 
Contact the Big Sky Micro- 
Computer Club, POB 21456, 
Pioneer Station, Billings, MT 
59102, or call Wes Henley at 
(406) 656-4013. 


Personal Computer 
Group іп Capital 


IBMicro is a new group for 
IBM Personal Computer users 
in the Washington, DC, area. 
The club has created a charter 
and bylaws and is busily at 


work on a newsletter, a bulle- 
tin board, and hardware and 
software exchanges. Тһе 
group plans to have monthly 
meetings with guests speakers 
and feedback from members. 
Special-interest groups for 
word processing, graphics, 
games, and other applications 
are planned. Contact 
IBMicro, 1414-C Wright Cir- 
cle, Bolling AFB, Washington, 
DC 20336. 


Nevada COBOL 
Users Group 


The Nevada COBOL Users 
Group has been formed to dis- 
tribute information on appli- 
cations and routines written in 
the language. The club will 
provide coordination among 
users developing extensions to 


ATTENTION 5-100 
USERS, OEMs & 1505! 


ММ-103 IS THE ONLY MODEM 
FOR YOUR NEEDS! 


ін previous isats, wa listed more then 50 romam why PARA МАЙ 13 madam 
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ALL MODEMS ARE NOT 
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Nevada COBOL. Information 
will be distributed through 
periodic newsletters. Contact 
Bob Blum, Nevada COBOL 
Users Group, 5536 Colbert 
Trail, Norcross, GA 30092, 
(404) 449-8948. 


Starter Kit Group 
Cary Davids has started a 


users group for owners of the 
280 Starter Kit from SD Sys- 
tems, The club produces a 
newsletter, Contact Cary 
Davids, 6000 Puffer Rd., 
Downers Grove, IL 60516. 


Osborne Group 
Assembling 


A new group for Osborne 
Computer users is being 
formed in the Tampa Bay 
area. For further details, con- 
tact Frederick Dunn, POB 
517, Clearwater, FL 33517, 
(817) 446-7239. 


South American 
Hobbyists 


The Concepción Computer 
Club is interested in all areas 
of microcomputing. The club 
would appreciate information 
and newsletters from other 
users groups. А special edition 
of the groups newsletter, 
Boletín del Concepción Com- 
puter Club, is produced т 
English. Contact Rail H. 
Figueroa Rebolledo, Concep- 
ción Computer Club, РОВ 
685, Concepción, Chile, Tel: 
24854. 


6800/6809 
Fans in Sweden 


PD 68 is a group of 
Motorola 6800 and 6809 users 


in Sweden. The group meets 
on the last Thursday of each 
month, excluding June, July, 
and December, at ABF Huset, 
Hammarby Centrum, in 
Stockholm. The Flex operat- 
ing system is of particular in- 
terest to group members, who 
number about 300. А news- 
letter, MPU-laren, is produced 
each quarter. The club would 
like to hear from the personal- 
computing community in the 
U.S. Contact Jason King, Lud- 
wigsbergsgatan 131, 5-117 26, 
Stockholm, Sweden, Tel: 
08/68 23 11, 


New Address 


The new mailing address 
for the Amateur Computer 
Group of New Jersey (ACG- 
N]) is POB 319, South Bound 
Brook, М) 08880. 


Explorer 85 Users 
Group 


А new group is being 
formed for owners of 
Netronics' Explorer 85 system. 
The group plans to produce a 
free newsletter of hardware 
and software ideas. For more 
information, contact Gord 
Wiggins, POB 88, Cartwright, 
Newfoundland, AOK 1V0, 
Canada. 


Graphics Club 
Forming 


А computer graphics club is 
being formed in the Connecti- 
cut/Westchester County, 
New York area. Plans call for 
group meetings with manufac- 
turers of graphics products 
and creating a newsletter. For 
further details, contact 
Howard Rothman, 218 Hunt- 
ington Rd., Bridgeport, CT 
06608, (203) 579-0472. 


Software Received 


Apple 

AgDisk Financial Manage- 
ment Series Опе, ап 
agricultural financial-man- 
agement package in Pascal 
for the Apple II. Floppy disk, 
$140. Harris Technical 
Systems, 624 Peach St., POB 
80837, Lincoln, NE 68501. 

Alkemstone, an adventure- 
type game for the Apple II. 
Floppy disk, 639.95. 
Level-10, Suite 507, 7475 
Dakin St, Denver, CO 
8022]. 

Apple-Aids, a disk-utility 
package for the Apple II. 
Floppy disk, $49.95. 
Advanced Operating Sys- 
tems, 450 St John Rd., 
Michigan City, IN 46360. 

Beer Run, ап arcade-type 
game for the Apple IL Floppy 
disk, $29.95. Sirius Software 
Inc., 10364 Rockingham Dr., 
Sacramento, СА 95827, 

Enhanced Graphics Soft- 
ware for the IDS 460G/560G, 
a graphics utility for the 
Apple II. Floppy disk, 
$44.95. Computer Station 
Inc., 11610 Page Service Dr., 
St. Louis, MO 63141. 

Graphic Writer, utility to 
combine graphics with 
Applewriter text for the 
Apple II. Floppy disk, 
$34.95. Computer Station 
Inc. (see address above). 

Hadron, ап arcade-type 
game for the Apple И. Floppy 
disk, $34.95. Sirius Software 
Inc. (see address above). 

Hi-Res Computer Golf, a 
computerized golf game for 
the Apple П. Floppy disk, 
$29.95. Avant-Garde Crea- 
tions, РОВ 30160, Eugene, 
OR 97403. 

The Liberator, a program- 
ming utility and library of 
subroutines for the Apple II. 
Floppy disk, $29.95. Pear 
Software, 407 Terrace, Ash- 
land, OR 97520. 

Pascal Hi-Res Graphics 
Dump Routine for the IDS 
460G, a graphics utility in 
Pascal for the Apple IL 


Floppy disk, $44.95. Com- 
puter Station Inc. (see 
address above). 

Snake Byte, an arcade-type 
game for the Apple II. Floppy 
disk $29.95. Sirius Software 
Inc. (see address above). 

Sneakers, an arcade-type 
game for the Apple IL Floppy 
disk, $29.95. Sirius Software 
Inc. (see address above). 

Ultra Hi-Res Graphics, 
utility for use with the IDS 
460G/560G printers with the 
Apple II. Floppy disk, 
$49.95. Computer Station 
Inc. (see address above). 


Atari 

Atari Word Processor, a 
word-processing system for 
the Atari 800. Floppy disk, 
$149.95. Atari Inc., Com- 
puter Division, POB 427, 
Sunnyvale, CA 94086. 

The Duplicating Machine, 
a program-duplication utility 
for the Atari 400 and 800. 
Floppy disk, $19.95. Midwest 
Software, 2707A Ridge 
Court, Lawrence, KS 66044. 


CP/M 

CP/M Adventures 1-12, a 
series of Scott Adams's 
adventures for CP/M (280). 
8-inch Floppy disk, $129.95. 
Adventure International, 507 
East St., POB 3435, 
Longwood, FL 32750. 

Ficomp СР/М 2.2. 
Utilities, а set of utility pro- 
grams for CP/M (280). 
8-inch floppy disk, $24.95. 
Ficomp Inc. 3017 Talking 
Rock Dr., Fairfax, VÀ 22031. 

Copy86, a utility program 
for copying Z80 CP/M files 
to and from 86-DOS. 8-іпсһ 
floppy disk, $120. GIOS 
Enterprises, 9784 Woodhol- 
low Way, Sacramento, CA 
95827. 


РЕТ 

Concentration, Memory, 
Cosmic Collision, Hangman, 
and Torpedo Command, 
games for the PET 2001. 


Cassette, $5.99 each, Royal 
Software, 149-45 83rd St., 
Howard Beach, NY 11414. 
PET/CBM Cross-Refer- 
ence Program, a cross- 
reference utility program for 
the PET/CBM. Floppy disk, 
$29.95. Oppenheimer Soft- 
ware, 79th Street Boat Basin 
#39, New York, МҮ 10024. 


Texas Instruments 

Adventureland, an ad- 
venture-type game for the 
TI-99/4. Floppy disk, $29.95. 
Texas Instruments Іпс., 
13500 North Central Express- 
way, POB 225012, Dallas, 
TX 75265. 

Car Wars, an arcade-type 
game for the TI-99/4, Com- 
mand Module (іе, ROM 
cartridge), $39.95. Texas In- 
struments Inc. (see address 
above). ' 

The Count, an adventure- 
type game for the TI-99/4. 


Floppy disk, $29.95. Texas 
Instruments Inc. (see address 
above). 

Ghost Town, an adven- 
ture-type game Гог the 
T1-99/4. Floppy disk, $29.95. 
Texas Instruments Inc. (see 
address above). 

Pirate Adventure, an 
adventure-type game for the 
TI-99/4. Floppy disk and 
Command Module (1.е,, 
ROM cartridge), $29.95. 
Texas Instruments Inc. (see 
address above). 

Pyramid of Doom, an ad- 
venture-type game for the 
TI-99/4. Floppy disk, 929,95. 
Texas Instruments Inc. (see 
address above). 


TRS-80 

Bisplan, а business- 
modeling program for the 
TRS-80 Models I and Ш. 
Cassette, $20. Mariah Com- 


Your FREE reference guide to 


COMPUTER 


To receive your FREE 1982 catalog, simply call 
Toll-Free 800-323-0628 (іп ПНло!$, cal! 


Here's our latest edition ... 
cwm FREE for the asking! 

hís dlrect order catalog 
fealures 48 pages of mora 
than 1000 supply products 
for your small business 
computer, Thousands of 
dala processing managers 
nationwide buy their sup- 
plies direct from this cata- 
log because they like ihe 
large selection, the ease of 
ardering, the last delivery 
and ihe quality producis. 
Plus, we've just introduced 
100 new products to meet 


И. the demands ol an ever- 


changing computer  en- 
' vironment. 


312- 


377-0990) or circle the Reader Service Card 


number below. 


Send for your free copy today! 


A Subsidiary of Wallace Computer Services, inc. 


2626 Stern Drive 


1615 S. Stockton S1. 


St. Charles, Illinois 60174 | Lodi, GA 95241 
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SOFTWARE 8 ACCESSORIES Epson PRINTERS 


EPSON € TQ . 


QUME SPRINT 5/45 , 


MONITORS 


АЬЮЕХ LOW-RES 12" COLOR I 
AMDEX HI-RES 11" COLOR H Ф завиа о 
SANYO 9“ BAW ............... 


MAYES MICHROMODEM H "is: в LISIBSSSLIEERAJ 
MICROSOFT 2-80 BOFTCARD. фиат rv 
MICROSDFT CARD 


VEX BOCOLUMNCARD........... ИЕ 


МЕС 12^ LOW-HES 
NEC 12° HI-RES RGB COLOR . 


ATARI воо а 400 


МЕС PC-8000 АТАН! BOO (УВК |... 


PC-8001A SYSTEM ук 


PC4H2A 1/0 & EXPANSION 18Қ НАМ MEMORY MEDE.. 


c pent ag MODULE .. 
ACOUSTIC MODEM ,. 
ATARI WORD PROCESSOR . 


XEROX azo “sam 
SYSTEM | (S%" DRIVES). 2... son 
SYSTEM ІІ (8° DRIVES)... ., 


GAME VO W/22K.. 


DISKETTES 
BASF Sw DISKETTES (10) 


ВАЗЕ Я" ГАЗКЕТТЕЗ (100 СР/м OFERATA SYSTEM . 


TO ORDER: Please send cashier's check, mongy order or personal check тегі 10 
business days 10 clear): VISA апы Master Card credit card service add 3%. 
Пап! sm реА іп add 3% (minimum $5). Caklornia residents add 6 


orders add 1096 for sh ment i$ subject to 
ngs ала (аудару АЙ equipment athe ы асс А, TELEX: 69 150 


COMPUTER HORIZON 


16766 Bernardo Canter Orie, Suita 110B, Зап Diego, CA 82128 
(714) 565-7092 (800] 854-19 


DATAMAX 


к. я ж.” 
" AU A к 


XEROX 830 PRINTER. 222020 o... 235 
WORO PROCESSING 


Software Recelved 


puting, POB 513, Columbia, 
МО 65205. 

DOS5fix, a set of modifica- 
tions for TRSDOS for the 
TRS-80 Models II and ІШ, 
Floppy disk, $15 (Model II) 
and $10 (Model Ш). Snapp- 
Ware, 3719 Машей Ave., 
Cincinnati, ОҢ 45236. 

Macro-Mon, а machine- 
language utility program for 
the TRS-80 Models I and III. 
Cassette, $54.95; floppy disk, 
$59.95 (Model I) and $69.95 
(Model III). Advanced 
Operating Systems, 450 St. 
John Rd., Michigan City, IN 
46360. 

Omniíiterm, a telecommuni- 
cations software package for 
the TRS-80 Models I and Ш, 
Floppy disk, $95. Lindbergh 
Systems, 41 Fairhill Rd., 
Holden, MA 01520. 

Rubik's Cube Coach, a 
simulator and solution for the 
Rubik’s Cube puzzle for the 
TRS-80 Model I. Cassette, 
$14.95. H «5 Computer 
Co., 1024 Alamosa Dr., 
Claremont, CA 91711. 

Snapp-Il, extended BASIC 
for the TRS-80 Models II and 
Ш. Floppy disk, $200 (Model 
П) and $125 (Model III). 
Snapp-Ware (see address 
above). 

5ларр-, language 
enhancements for the BASIC 
interpreter for the TRS-80 
Models II and IIL Floppy 
disk, $100 (Model II) and $75 
(Model Ш). Snapp-Ware (see 
address above). 

Snapp-]V, screen-manage- 


ment utilities for the TRS-80 
Models II and Ш. Floppy 
disk, $100 (Model II) and $75 
(Model III). Snapp-Ware (see 
address above). 

Snapp-V, disk input/out- 
put file-management utilities 
for the TRS-80 Models II and 
Ш. Floppy disk, $75 (Моде! 
П) and $60 (Model Ш). 
Snapp-Ware {see address 
above). 

Snapp-Vl, a string space- 
management utility for the 
TRS-80 Models II and Ш. 
Floppy disk, $100 (Model II) 
and $75 (Model III). Snapp- 
Ware (see address above). 

Snapp-VII, a reformatter 
for BASIC programs to in- 
crease readability for the 
TRS-80 Model ІП. Floppy 
disk, $40. Snapp-Ware (see 
address above). 

Super Color Terminal, 
telecommunications software 
for the TRS-80 Color Com- 
puter. Cassette and floppy 
disk, $69.95. Nelson Soft- 
ware Systems, POB 19096, 
Minneapolis, MN 55419. 

Time Quest, an adventure- 
type game for the TRS-80 
Models I and Ш. Floppy disk, 
$24.95; cassette, $19.95. The 
Programmers Guild, РОВ 
66, Peterborough, NH 03458. 


Other Computers 

Adventure А, ап 
adventure-type game for the 
Sinclair ZX80 and 81. 
Cassette, $19.95. Softsync, 
POB 480, Murray Hill Sta- 
tion, New York, NY 10156. № 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. Iri 
particular, some packages may be sold for several machines ar in. 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This 15 an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE апа, returned to the manufacturer after a | 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the aiternate forms in which they are available. 


ints, TL 92c 28 + (714) 436-2612. 


x. ——= — 
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Programming РЕКТ in BASIC 


A method for planning complex activities 
where no precedents exist. 


The Performance Evaluation and 
Review Technique (PERT) is a power- 
ful method of planning complex 
activities, especially pioneering pro- 
jects like the creation of a new 
business or the development of a new 
machine, The innovative nature of 
these projects assures that few 
precedents exist to help estimate per- 
formance time. 

PERT gives managers the tools to 
deal with uncertainty; PERT is 
management in action. It plans, 
schedules, and controls activity. 
Using PERT, contractors, builders, 
engineers, and businessmen can im- 
prove planning in the midst of uncer- 
tainty and save money as a result. 

Until now, only large businesses 
with access to large computers could 
use PERT. The program in listing 1 
brings PERT's power to micro- 
computer users. (Our article "Pro- 
gramming the Critical-Path Method 
in BASIC” in the July 1982 issue of 
BYTE will present the Critical-Path 
Method, which places greater em- 
phasis on the trade-off between the 
time and the costs required to com- 
plete a project.) 

Before presenting our program, 


Steven Zimmerman 
College of Business 
and Management Studies 
University of South Alabama 
Mobile, AL 36688 


Leo M. Conrad 
Imagineering Concepts 
POB 9843 
Mobile, AL 36691-0843 


however, we'll give you a glimpse at 
PERT's history, briefly describe the 
nature of PERT analysis, suggest one 
possible PERT application for a 
manager, and examine the mathemat- 
ics behind PERT. 


_ 
Тһе events that have 


zero slack time form 
the critical path. 


Origins of PERT 

PERT dates back to a team created 
by the Navy Special Projects Office, 
Lockheed Aircraft Corporation, and 
the management consulting firm of 
Booz, Allen, and Hamilton. Work 
during World War І on the Gannt 
scheduling chart and the Gannt 
milestone chart should also be noted 
because these precipitated the 
development of the network diagram 
(described later) used in PERT. 

Managers of many different kinds 
of tasks have successfully applied 
PERT. One particularly spectacular 
result of the PERT approach is the 


Polaris missile, which also occasioned 
PERT's development. (Lockheed Air- 
craft was the major contractor for 
Polaris.) Completion time was critical 
in the Polaris program, but there was 
considerable uncertainty about how 
long the required activities would 
take. Moreover, the start of many ac- 
tivities depended on the completion 
of others. These are the chief reasons 
why PERT employs a network 
scheme and focuses on the prob- 
ability of various activities finishing 
at specified times. 


The Start of PERT Analysis 

РЕКТ analysis begins by reducing a 
project description to a list of events 
and activities, Ап activity is a part of 
a project that consumes resources or 
time and has a definable beginning 
and end, Ал event is a point in time, 
an instant. The beginning and ending 
points of an activity are events. To 
apply PERT to a complex project, 
you must identify all the events need- 
ed to complete the project and all the 
activities that result in the identified 
events, 

Ав an example, well use a 
simplified version of an actual con- 
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Letter Activity End 


Event 


Beginning 
Event 


assemble accounting data 

look for bank 

look for real-estate agent 

seek permits 

make market study of area 

look for contractor 

seek insurance for con- 
Struction 

get basic architectural 
plans 

make cost study 

buy land 

list materials 

get more detailed architec- 
tural plans 

have survey made 

buy first batch of materials 

buy second batch of 
materials 

complete detailed internal 
layout of foundation 

hire crew 

build foundation 


M (D cn 4 in ono w Бо м 


ғ“ с Оз сл Un іл d» 62 e Ооо. 
о CD CD 


А 
В 
С 
2 
D 
G 
F 
H 
E 
| 
J 
K 
L 
М 
О 
М 
о 
р 


CD ч 


Table 1: The activities required to build a foundation. The program in listing 1 uses 
the letters at left to identify the activities. The two columns at right list the first and 
last event during each activity. An event is the completion of one or more activities. 


- " 


ЕТТІ? 


ӚВС can һе redundant?! 

О Z80A 4MHz, 64K RAM, 2K ROM 

С 2 serial, 2 parallel, 4 timer ports 

С Bi-directional inter-processor channel 

[] Multi-processor architecture capability 

О Redundant processor manipulation 
capability 

[] Matching double-density disc controller 
with SASI and PRIAM interface 

П Application note for system configurations 


JC SYSTEMS. (415) 657-4215 
1075 Hiawatha Ct. Fremont, CA 94538 
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struction project that we just com- 
pleted. To simplify, we'll end our ex- 
ample with the completion of the 
building’s foundation. We identified 
18 activities needed to complete this 
foundation. Table 1 lists the ac- 
tivities, assigned letters А through Q 
and Z. Each of the nine events in the 
project consists of the completion of 
one or more activities. 


The Bubble Diagram 

The second stage in PERT analysis 
is the layout of a "bubble" diagram 
that shows how the necessary ac- 
tivities and events form a sequence of 
steps. Figure 1 is the bubble diagram 
of our foundation-building example. 
With or without PERT, specifying the 
sequence of a project's steps is 
obviously an important planning ac- 
tivity. Most contractors lay out the 
sequence of tasks in a project in some 
fashion, but PERT makes task se- 
quencing a formal activity. Formaliz- 
ing this process lends valuable struc- 
ture to essential planning. In par- 
ticular, making a bubble diagram 
forces the planner to specify which 
activities depend on the completion 
of others. 

Diagrams like that shown in figure 
1 аге also called networks. А PERT 
network has one initial event, at the 
extreme left, and one terminal event, 
at the extreme right. The circles in 
figure 1 are numbered and represent 
events. The lines are lettered and rep- 
resent activities; each line has an 
arrow indicating its direction in time 
from beginning to completion. The 
network as a whole shows the series 
of activities that must be performed 
to complete the project. The arrows 
show which activities and events 
logically precede others, 

An event that results from comple- 
tion of more than one activity is 
called a merge event; an event that 
represents the joint beginning of more 
than one activity is called a burst 
event. Before any activity can start, 
all preceding activities must be com- 
pleted (but not all simultaneously). 
An arrow's length and its compass 
direction are insignificant. 

Dashed lines in network diagrams 
represent “dummy” activities. А 


ACTIVITY CODE 
OPTIMISTIC 
LIKELY 
| p. ы-ы Ды 
8 


Figure 1: The PERT network diagram of the activities required to build a foundation. Each circle represents an event and each line 
between circles represents one of the activities listed in table 1. The three numbers given for each activity represent human estimates 
of the optimistic (minimum), likely, and pessimistic (maximum) time in weeks that each activity will take. The network has one initial 
event, event 1 at the extreme left, and one terminal event, event 9 at the extreme right. The critical path is the one that takes the most 
time to get from event 1 to event 9, 


dummy activity exists when the com- 
pletion of one event depends on the 
completion of another but requires no ЕБЕБЕБЕБЕЕЕЕ 5050:5050_505550555 555550505556 
additional work or activity, PERT 
handles dummy activities like any 
others but assigns the activity zero 
time and zero costs. 


The Critical Path 

The longest route from the begin- 
ning of the network on the left to its 
end on the right determines the time 
required to complete the project. This 


DISCOUNT & BONUS COUPONS 


for 
line is the critical path, which deter- PRINTERS, DISK DRIVES, DISKETTES, SOFTWARE, BOOKS 
mines the minimum time required to pcs m 
an H 


complete a job. Although the concept 
of a critical path may sound complex, 
it is simple once you've laid a project 
out in a bubble diagram. 
Critical-path analysis can reveal 
ways to shorten the critical path and 
to control the tota] length of a job. 
Because of the size of our computer, a 


TRS-80 Model I with 32K bytes of 


just circle (958) оп your 


Reader Service Card and mail it today. 


just good busines 


memory, we wrote a program that NS Joint 4 

analyzes the critical path but does not or write to: FREE COUPONS таг keting 

attempt to shorten it. P.O. Box 32010 services 
Cleveland, Ohio 441 32 (216) 289-1100 


есес ее ее еее) G]5j5)5]5])6]G)G]6]5]5)5] 5] 5] IS] GS] EO] 5] SEIS] ST 
OSEE 555555555 55 E5:55:55555565 555555555 


Three Time Estimates 
Along each activity line in figure 1, 
you see three decimal numbers. Each 


agaaa] 
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number represents a time expressed in 
weeks (though you could use any unit 
of time if you used the same unit for 


MULTIPROGRAMMER [ 2 


KITS АМАША BLE SYSTEM-1 0 numbers represents the optimistic 


(minimum) estimated time required 
to complete the activity that the line 


талға қ азған әле Тарт i ts; th d mb 
PROGRAMS — represents the time that you expec 
wi e uired to complete the 
OVER 200 l | quss whe likely time); ie third 
POPULAR , = eee 
PROMS & | ‘eg activity may require if everything 


| yp goes wrong. 

EPROMS А | Ап example will clarify this. Line А 

Lm c ыыт o n ) Ж in figure 1 connects event 1 to event 

2. Line А stands for the activity of 
езе gathering and organizing the required 

1 шасы. Kit ox accounting data. Event 2 is the com- 


è 5K Bytes RAM (Expandable) pletion of the accounting papers 
® Device Read, Compare & Verify needed for construction of our foun- 


® Editing & Special Functions | dation. The minimum time required 

ы oe Than $1,000 for ВУТЕК for line A is estimated at one week, 
rogrammer . а 

€ Less Than $400 for Module and the likely time at two weeks, and the 


Adapter COMPUTER SYSTEMS CORPORATION maximum time at three weeks; so the 
® Attractive OEM Prices 100 E. Linton Blvd || three values 1, 2, 3 are written on line 
REP AREAS AVAILABLE Delray Beach, Fla 33444 Phone (305) 272-2051 A. 


One reason PERT requires these 
three time estimates is that, as noted 
earlier, PERT originates from a re- 


The cost of cl is a la car 
calling the Big Apple re ride жорунун чыз 
shouldnt make you je p атаа culte 

feel rotten. rp we ipi de ыы 


standard Features: 


Applying PERT is simple. A 
manager who can identify a project's 
critical path can control time and 
costs by concentrating on activities 
along the critical path. If an activity 
not on the critical path slips behind 
schedule, the slippage will not usually 
affect the time required to complete 
the entire project (although the slip- 
page can hurt if the critical path 
Address shifts). Should an activity on the 

City/State/Zip critical path slip, however, the time 
Pa required to complete the project will 
a er ak ai ДЕ. ng" increase and the project may be in 


| The cost of calling city to city needn't 
put you in a state of shock. Whether you 
| transmit voice, data or facsimile, we could | 
cut your company’s long-distance phone 

[ bill 4096. With no capital investment or 
change in equipment. Contact Walt Pioli, 
| RCA Americom,400 College Road East, 


Princeton, NJ 08540. (609) 734-4300. 
Мате/ТШе 
Company/Phon 


Rc vm. ie 
ШУ В Communications One obvious application of РЕКТ 
The solution that beats the system is in making decisions about authoriz- 


ing overtime on a specific activity, If 
Text continued on page 473 
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Listing 1: A program for PERT., Written in TRS-80 Level ІІ Basic, the program asks a list of the activities in a project, the beginning 
and ending events of each activity, and estimates of the optimistic, most likely, and pessimistic durations of each activity. The pro- 
gram then uses statistical methods to find the critical path of the project, the time required to complete the critical path, and the prob- 
ability of completing the project by any scheduled completion time. 


10 CLEAR 1000:CLS:REM "РЕКЕ" 

20 PRINT"PERT/CRITICAL PATH  SCHEDULING PROGRAM" 

30 PRINT"DEVELOPED BY STEVEN M. ZIMMERMAN,PH.D. & LEO M. CONRAD 1980" 

40 INPUT"DISK SYSTEM OR LEVEL II BASIC (D/B)"$S5$ 

50 РАТМТ:; РАТМТ"Ж ХХ NOTE BEGINNING EVENTS WILL BE SORTED INTO NUMBERICAL ORDER t£" 
: INPLUT"DIMENSION FOR ACTIVITIES"; DZz PRINT 

60 DIM 4$(0D7,2) ,A(D%, 11), SV¢11) 

70 PRINT“ INPUT MENU" 


BO PRINT" K KEYBROARD" 

90 PRINT" D DISK FILE" 

100 PRINT" R READ STATEMENT" 
110 PRINT" T1 TAPE RECORDER #-1" 
120 PRINT" T2 TAPE RECORDER #-2" 


150 INPUT"SELECTION": 10$ 

140 IFIOS<>"K"THEN 220 

150 INPUT"NUMBER OF ACTIVITIES"; МХ: ЕЕ=0 

160 PRINT"THIS IS GOING TO BE WORK YOU MUST NOW INPUT UP TO "sMZ;" ac 
TIVITIES" 

170 FOR І-і TO MZ 

180 INPUT"ACTIVITY CODE "s;4$(I,1) 

190 INPUT"DESCRIPTION, BEGINING EVENT NUMBER, END EVENT NUMBER, MOST OPTIMISTIC 

TIME, MOST LIKELY TIME AND MOST PESSIMISTIC TIME";6$(1,2),A5€(I, 12,ACI,2) .ACI,32,A 
(1,4),А(1,5) 

200 МЕХТІ 

210 GOTO480 

220 IFIOS$-"Ti1"OÜRIOS$-"T2"THEN23O ELSE330 

250 PRINT"SETUP TAPE #-";10%;" TO PLAY":REM TAPE INPUT 

240 IF S$="D"CMD"T" 

250 IFIOS="T1" INFUT#—1,M%, EE 

260 IFIOS="T2"INPLUT#—2, M%,EE 

270 FORI-1TOM 

280 IFIOS="T1" INPUT#—1,AS(I,1),AS¢1, 2): INPUTH-1,A(1,1),A(I,2).,A(1I,3),0(1,4),A¢1, 


290 IFI0S="T2" INPUT#—-2, AS (1,1), AS¢1,2) : INPUT8-2,6(I1,12),0(1, 2) , ACI, 3) , AC I, A) Аст. 


5ОО NEXTI 

510 IFS$-"D"LMD"R" 

S20 GOTU480 

550 IFIOS$«»"D"THEN420 

540 LINEINPUT"NAME OF FILEsDISK ";E$:REM DISK INPUT 

550 ОРЕМ"1",1,В% 

360 INPUT#1,M%,EE 

570 FORI=1TOMZ 

ЗВО INPUT41,0$(I,12,0$C(I1,22,0(I1,12,0€1,2) , A(I, 32 ACIDA 5) 
590 NEXTI 

400 CLOSEI 

410 GOTOAS80 

420 IFLO$<>"R" THEN7O 

450 READMZ,EE 

440 FORI-1TOMZ:REM READ INPUT 

450 READA$CI,1),0$(I,2) , ACI, 12), ACI 2) ,ACI,S) , ACI QA) ,ACI,S) 
460 ІҒАФ(1,1)-"ЕМО"ТНЕМ4ВО 

470 NEXTI 

460 REM PRINTS INPUT DATA FOR VERIFICATION 

490 М=МА: ТР=0: FORI=1 TOM: IFACI, 2) STPTHENTP=A CI, 2) 

495 NEXT: EE=TP 

500 FORI=1TOM-1 

910 FORJ=1+1TOM 

520 ТЕАСТ т 1) <=а (J, 1) ТНЕМ55О Listing 1 continued on page 470 
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Listing 
950 


790 
, ма 
31), 


1 continued: 


FORK=1T011:SV(K) -AC(I, KO zACI, KO =ACI,K) zACJ,K) 28V (К) =МЕХТК 


FORK=1 TO2: SV$(K) =А$ CI LK) : АФ (І, К) =А$ (I,K) 2A$ CJ,K) =5\$ (К) z NEXTK 
. NEXTJ, I 

XX-5:PRINT"VERIFICATION OF INPUT" 

21$2"CODE DESCRIPTION EXPECTED EARLY EARLY LAST LAST 
22492" TIME START FIN START FIN 
Z3$-"CODE DESCRIPTION BEGIN END OPTIMIST LIKELY PESSI" 
Z4$-" EVENT EVENT TIME TIME TIME" 
PRINT"NO "; 25$ 

PRINT" "524% 

=0 

СаФ="### " 

FORI-1TOMX 


PRINTUSINGCA4*$; Г; 

C1$-" #### " 

C2$-"L X X 4":C3$s" ННН. Ни “ 
РКІМТМБІМСС2%; А6(1,12,48%(1,2); 

FORJ=1 TO2 

РКІМТМБІМССІ6; А(11,42)::МЕХТУ 
FORJ-STOS 
PRINTUSGINGCS3$;AC(I,J)3s:sNEXTJ 


K-K*1:IFK»-1.5 ТНЕМРАТМТ: INPUT"ENTER TO PAaGE"sDLU$:K-O 
РКІМТ: МЕХТІ 


SLACK" 
TIME" 


INPUT"-2 TO ADD, -—1 TO CONTINUE OR NUMBER TO CHANGE"sLs:IFL-2-ÍTHENS810 


ІР < »-2THEN790 
L-MA*1:MZ-2L:NZ-2NZ*1 
INPUT"INPUT CODE, DESCRIPTION, BEGINNING EVENT NUMBER, END EVENT 


NUMBER 


ST OPTIMISTIC TIME, MOST LIKELY TIME AND THE MOST PESSIMISTIC TIME”";AS(L 


AS(L.2) , ACL, 1) AL 2) ,A(L,32,A(L, 4), ACL, 5) 
ватпаво 

INPUT"HARD COPY OF INPUT DATA (Y/N)"sP$ 
IFP$«»'"Y"THEN960 

INPUT"TITLE"; T$:LPRINT"TITLE: ";T$ 
INPUT"DATE"; T$:LPRINT"DATEs "3T$ 
LPRINT"NO "; 25$ 

LPRINT“ “324% 

FORI=1 ТОМУ 

LPRINTUSINGC4$: I; 


LPRINTUSINGC2$; АФ (1,1),0$(I,2); 

FORJ=1T02 

LPRINTUSINGC1$3A(1,39)3zsNEXTJ 

FORJ=3T05 

LPRINTUSINGCS$;A(I,J)3sNEXTJ 

LPRINT" " 

NEXTI 

REM NOW THE WORK BEGINS BEGINNING EVENT IS 1 EARLY START =0 FOWARD PASS 


FORI=1TOM% 
ACI, 6) = (АІ, S2) +4ЖА (1,4) FACI, S2) 76 
IFA (1,1) =1THENA (I, 72 20:30 CI, B)=A(I, 6) : GOTO1070 
MAX=0.0 

FORJ=1TOM% 
IFA(J,2) «»ACI, 12 THEN1050 

IFA(J,8) >МАХТНЕММАХ=В (21,8) 
ACI, 7) =МАХ 

NEXTJ 

ACI,B) =А (1,7) *ACI,6) 

NEXTI 

REM BACKWARD PASS 

XM-0.0 

FORISMZTO1STEP-1 
IFACI,2) < >ЕЕТНЕМ! 150 

ІҒХМ<А (1,9) THENXM=A (1,8) 

МЕХТТ 

FORI-MXZTO1STEF-1 

IFACI,2) =EETHENA (I, 10) =ХМ: 50701220 
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Listing 1 continued: 


1160 
1170 
1180 
1190 
1200 
1210 
1220 
1250 
1240 
1250 
1260 
1270 
1280 
1290 
1500 
1510 
1520 
1550 
1340 
1550 
1560 
1570 
1580 
1390 
1400 
1410 
1420 
1450 
1440 
1450 
1460 
1470 
1480 
14%0 
1500 
1510 
1520 
15350 
1540 
1550 
СЕП 

1560 
15/0 
1580 
1590 
{USE 
1600 
1610 


MIM=99999 

FORJ=MZTO1STEP-1 
IFACI,2) «»A(J, 1) THEN1210 

IFA(J, 9) «MIMTHENMIM-A(JI,9) 
А(Т, 102 =МІМ 

NEXT J 

Аа(1,93-А(1,102-8 (1,6; 

МЕХТІ 

REM SLACK VARIABLE CALCULATIONS 
FORI-1TOM7 

ACI, 11) =ACI,10)-ACI,8) 

NEXTI 

K-0:REM PRINT OUTPUT 

PRINT"CODE DESCRIPTION EXPECTED EARLY 
PRINT" TIME START 
С5Ф-" ##8. #4" 

FORI-1TOMZ 
PRINTUSINGCZ2$$;4$(I,1),0$(I,2)53 
FORJ-6TO11 | 
PRINTUSINGCS5$3;4(I,3);:NEXTJ 

PRINT: K=K+1: IFK-13INFUT"ENTER TO PAGE"; DUS:K=0 

NEXTI 

INPUT"HARD COPY OF RESULTS (Y/N)"sP$: IFP$« »"Y"THENI1450 
LFRINT" ":LPRINTZ1$:LFRINTZ2$ 
FORI-1TOMZ 
LFRINTUSINGC2$;4$(I.1)0.0$(1,2) 5 
FORJ-6TO1 1 
LPRINTUSINGC3$$;A(C(I,J) ; : NEXTJ 
LPRINT" “:NEXTI 

PRINT"OLITPUT MENU" 

PRINT" C CRITICAL PATH AND 
PRINT" D DISK” 
PRINT": E END" 
PRINT" R RECYCLE" 
PRINT" T1 TAPE#-1" 
INPUT" T2 TAPEH-2 
ТЕОР$< >"C"THENI690 
REM IDENTIFICATION OF 
CO-O:PATH$-" “:SI=0 
FORI=1TOM%: IFA(I, 11) >0.00001ТНЕМ1570 : КЕМ NOTE Ж SHOULD WORK BUT 


EARLY LAST LAST 
FIN START FIN 


SLACK” 
TIME" 


TIME" 


SELECTION "; ОРФ: IFOP$="R" THEN4SSO 
CRITICAL PATH AND COSTS 


„00001 U 
СО=СО+А (1, 5) : РАТНФ=РАТНФ+" "+А$ (І, 17У: 51=651І+((А(1, 5) CACI, 95220 /6) [2 

МЕХТІ: С6$="### #88, ###. 4848" 3: SI=-SOR(SI) 

CLS:PRINT"CRITICAL РАТН“ = РЕТМТРАТН$ : PRINT 

РАТМТ"ТТМЕ OF CRITICAL PATH":sPRINTUGINGCA$3;CO: INPUT"SCHEDULED PROJECT TIME 
SAME TIME UNITS AS DATA) "3ST: Z=(ST—-CO) /SI: XX=0 

BB$-"PRORBARILITY OF BEING COMPLETED ON TIME": IFZ<0THEN1640 

A=. 4361836: B=-. 1201676: C=. 937298: D= (2. 71828181 (-Z2Z0 2/2) ) 40282. 141592690 (-—.5) 


2EF=(14.332692) 0 (-1) sP=1. -DEX CAXE-REEL2-CXET S) : IF XX >ОТНЕМ1650 :КЕМ TAYLOR SERIES 


1620 
16:50 
1640 
1650 
1660 
JECT 
1670 


PRINT"Z- "siZ,BB$;P:GOTO1650 

PRINT"Z= ";-Z,BRBR$;1-—-P:GOTO1650 

ХХ-99:7--2:60701610 

INPUT"HARD COPY (Y/N)"sP$:IFP$«»"Y"THEN1450 

LPRINT" ":LPRINT"CRITICAL FATH":LPRINT PATHS:LPRINT" 
TIME IS “;5Т 

LPRINT"TIME OF CRITICAL PATH":LPRINTUSINGC6$; СО: IFXX=OLPRINT"Z= "i2,BE$;F:G 


"SsLPRINT"SCHEDULED PRO 


ОТ01450 


1680 
1690 
1700 
1710 
1720 
1750 


LPRINT"Z= “;-7,ВВ%;1-Р:б50701450 

IFOP$-"E'"THENEND 

ТЕОР$< >"D"THEN1 750 

LINEINPUT"NAME OF FILE:DISK "; ХФ: ОРЕМ"О", 1, ХФ 

РКІМТ# 1, МУ, EE | 
FORI-1TOMZ:PRINTS1,CHR$CS4)3A$(I,1); CHR$ (34) з", “3 CHR$ (54); А$ (1,2) g CHR$ (54); 


АСТ, 1+2: АСТ, ZJ SACI, 5) A CI, 4) SACI, OD) sNEXTI 


1740 


CLOSE 1: GOTO1 450 
Listing 1 continued on page 472 
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Listing 1 continued: 


1750 IFS#="D"THENCMD"T" 

1760 IFOPS$z"T1"PRINT4-1,MZ,.EE: FORI-Z1TOMZ:PRINT4-1,6$ I, 1) 
),ACI, 2), ACI, $2) , A€I,4) ACI 5) z NEXTI 

1770 IFOPS="T2"PRINT#—2,MZ, EE: FORI=1TOM%: PRINT4-2,5$(1,1),0$(1, 2) *PRINTS-2,A6 (I, 1 
),65(01,2) ,64(1,3),60€(1,4) , ACI,S) = МЕХТТ 


1780 IFS$-"D'"THENCHMD"R" 
1790 GOTO1450 


1800 


REM 


РОТ DATA HERE FIRST 
DESCRIPTION, REGINNING EVENT, 


R EACH ACTIVITY. 
DATA18,9 


1810 
1820 
1830 
1840 
1850 
1860 
1870 
1850 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


А, ACCT. PAPERS,1,2,1,2,3 
2,PERMITS,2,7,4,5,8 

B, SHOP EANKERS,1,3,2,4,6 

C, SHOP REAL EST.,1,4,2,13,17 
D, МАРКЕТ STUDY,2,5,2,4,5 

G, CONTRACTOR, 2.5,1.4,2.2,6.7 
Е, INSURANCE, 2,6,.4,1.3,1.5 
H,ART. PLANS, 5,5,2,4, 6 
E.COST STUDY,3,4,3,4,5 

I, LAND, 4,5,8,11,13 

J MATERIAL ,5,56,2,3,4 

K PLANS, 5,7,2,5,12 

L, SURVEY,5,8,1,2,4 

M,BUY MAT #1, 6,8 
O,BUY МАТ #2,6,9 
N, LAYOUT, 7, B,9,1 
P, FOUNDATION, 8,9 
Q,HIRE CREW 2,7, 


‘woe к. ч 


* ACTIVITIES THEN ENDING 


ENDING EVENT, ОРТ. 


MICROSTAT™ Release 2.0 
НЕМ 

"T Just same of the new features of Microstat Rel. 20 in- 

clude: new programs for moments about the mean, skewness, 
kuriosss and stepwise multiple regression, longer file names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive locatian plus an expanded user's manual with new appendi- 
ces for the equations and file structures used іп Microstat. Also 
included ts a Data Managernent Subsystem for lile maintenance (edit, 
list, destroy, augment, sort, rank-nrder, move and merge} plus trans- 
lormations (add, subtract, multiply, divide, reciprocal, lag. natural lag 
and 271909, exponentiation and linear} that allow you to create new 
variables from existing variables. 


Alter file creation with DMS, programs Jor analysis include: Descrip- 
live statistics, Hypothesis testing (mean and proportion}, ANOVA 
lone-way, two-way, and random blocks}, Scatierplots, Frequency 
distributions, Correlation analysis, Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 11 Mnnparametric tesis, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor- 
ials (up to опе million factorial). All program output is neatly formatted 
lor easy use. 


The price for Microstet Rel 2.0 is $295.00 and the user's manual is 
available for $25.00 [credited towards purchase) and includes sample 
printouts with tile tables that reference standard statistical texts and 
journals so you сап compare the results from Microstat to those 
preduced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is the 


best at any price. 


ECOSOFT, INC. 
P.O. BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 


im Ж 
VISA" 
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EVENT NUMBER THEN CODE, 


TIME, LIKELY TIME, PESS. TIME ҒО 


WARNING! 
Electric Power Pollution. 
Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 


Patented ISOLATORS provide 
protection from... 

* Computer errors caused by 
power line interference 

* Computer errors due to system 
equipment interaction 

* Spika damage caused by 
copier/ealavator/air conditioners 

ғ Lightning caused damage 

** FULLY GUARANTEED * * 

* ISOLATOR (ISO-1) 3 isolated 3-prong sockets, Spike Suppression; 
uselul for small offices, laboratories, classrooms $69.95 

* ISOLATOR (150-2) 2 Isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression, useful for multiple equipment installa. 
ШАҒА 5.54.5275 6% sd md aa a ERE RU LEE $69.95 

* SUPER ISOLATOR (ISO- 3) similar to ISO-1 except double Isolation 
& oversize Spike Suppression; widely usad lor severe alacirical 
noise situations such as factories or large offices 

е SUPER ISOLATOR (150-11) similar to ISO-2 except double isolated 
socket banks & Oversize Spike Suppression; for the larger sysiem | 
in severe situations $104.95 

е MAGNUM ISOLATOR (150-17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SENSITIVE Systams In extremely 
Harsh environments. . TE TEAM $181.95 

а CIRCUIT BREAKER, any model (Add-CB) 

• CKT BRKE/SWITCHIPILOT (-CBS) 

AT YOUR DEALERS MasterCard, Visa, American Express 
ORDER TOLL FREE 1-800-225-4876 (except AK, HI, PR & Canada) 


Pel i4259.705 


xy Electronic Specialists, Inc. 
171 Sovth Main Street, Natick. Mass. 01760 
Technical & Non-800: 1-617-655-1532 
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Text continued from page 468: 


the activity is not on the critical path, 
a manager's decision to authorize ex- 
penditures for overtime would be 
foolish and wasteful. All activities 
not on the critical path have "slack 
time," the difference between the 
earliest and latest expected finish. By 
definition, only the activities on the 
critical path have zero slack time. 
We'll elaborate later. 


Our PERT Program 

Our PERT program is shown in 
listing 1. A dimension (DIM) state- 
ment at line 60 provides places to 
store data on activities. The same 
DIM statement also provides storage 
for a dummy variable, SV, to be used 
later during sorts. 

On a system with 32K bytes of 
memory and two disk drives, our 
program can handle more than 200 
activities. We have yet to need more 
than 100 activities. Your machine's 
memory capacity and the limits of 
your DIM statement will determine 
the size of the problem that our pro- 
gram can handle for you. You can 
find the limits by experimentation. 

One way to save memory is to 
carefully omit remark (REM) 
statements. We used REM statements 
to index some of our GOTO 
statements; you must send the GOTO 


to the line following any REM state- 
ment you drop. Another approach 
divides the problem into subproblems 
and treats each subproblem sepa- 
rately. If you can't reduce the prob- 
lem's memory demands, you can 
always use the PERT program to 
determine how to obtain a machine 
with 48K bytes of memory. 

As noted before, the critical path 
consists of a series of activities that 
have zero slack time. To find the 
critical path, you must identify ac- 
tivities that have zero slack time. The 
program output, consisting of two 
tables, is designed to identify these 
activities, 

The first table (see listing 2) shows 
the program's input, listing all the ac- 
tivities in the project, their beginning 
and ending events, and the three esti- 
mates of the time each activity re- 
quires. You should check your input 
whenever you use this program, 
because otherwise you may get crazy 
results. 

The second table (see listing 3) is 
the program's output. Notice the last 
column, "Slack Time." Zeros in this 
column identify the critical path. You 
can, of course, trace the activities in 
the critical path by looking in the first 
column, "Code," for each activity 
with zero slack time. But our pro- 


Listing 2: А printout of the input for the PERT program sample run shown in listing 1. 
Input includes the beginning and ending event of each activity and three estimates of the 


time each activity requires. 


TITLE: SAMPLE PROBLEM 
OHTE: 6174951 


NO CODE DESCRIPTION BEGIN END 
EVENT EVENT TIME 


1h ACCT. PAPE 1 
2B SHOP BRNKE 4 
X С SHOP REAL 1 
42 PERMITS 2 
5 D MARKET STU 2 
6 G CONTRACTOR 2 
7 Е — INSURRNCE 2 
зн ART. PLANS 3 
9E COST STUDY 3 
16 I LAND 4 
117 MATERIAL 5 
i2 K PLANS 5 
13 L = SURVEY 5 
14 M BUY MAT #1 6 
15 0 БИР MAT #2 6 
16 N LAYOUT 2 
17 à HIRE CREW ? 
18 P FOUNDATION 8 


ч WO GO Or их лт OW We R 


OPTIMIST LIKEL' PESSI 
TIME TIME 
1. бй 2. au 5, au 
2. 89 4. Өй 6. 0G 
2. au із а 17. ва 
4. бй 5. ая 8, we 
2. an 4. бё 5. ай 
1. 48 2. zt 6. РИ 
a. 49 1. 584 1. 5n 
2. ud 4. ва 6. ба 
< BÖ 4, йй S. ай 
8. uw 11. ва 432, BG 
Z. өй 3. BY 4. ай 
г аа 5. uw 12. de 
1 eu 2. ВВ 4, bo 
2. ad x. ug 4. 08 
1. ай 2. ва 5. OB 
3. ай 11. ай 12. ая 
1 99 2. жа A oe 
1. eu <. вв 6. йй 
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BOOKS end 
SOFTWARE 


For ATARI — PET -- OS) — APPLE Il — 6502 


ATARI BASIC ~ Laewning by 
Т 


This mrw book В вл "Action". 
Book You de more than read (0. 
Learn the misicacy of ATARI 
BASIC 1h orugh ra 1h^ort prepara 
am The 
ston chatlange you 10 
Change and write popem 
routines Yas, its exciting e 
Mao, a! the progem МЕ 
рачен = waers E се 


строк 
лы аы „6, Special Sounds, 
Keys.  Paddws 


Poker and za. stuff 1. 
Order-No МА 50.05 


Games for the ATARI-Computer 
How to program your orm games 
on the ATARI. Complete Чар 
м BASIC and Machine 


Super иер 
А very powerful Tracer 1o expicra 
the AT AR] ROM/RAM wes. Stoo 


descr М 
(27 6. 27321. 
Order-No. 7041 


fewoles Writing for very тый 
айына with ATARI 400/800 
16K RAM, 

Order-Mo, 7022, caet. £75.05 
Oder-No. 7200, de. Єз 
Wordpromuor for ATARI 000. 


sod шз to OS! computers. 
Diagrams, Һагдпуғыа and toltware 
information not Of eeioushy 

adabi one compact sauce 


cations, Business 


$7.95 
ELCOMP Publishing 


The Third Boek of Оһо Eciantific 
hi ^ovr geaiiabiel 
Very inipgorunt information for 
the OSI 
interface тасма, syle ан. 
епо, eccesore end 


faseh 
more (EPROM. urnar, ro d 
cord wiih 1K RAM, 
EPROM/RAM board. 


tation, Statisties. eee Gn 
Consumption, 
Order-No. 160 


The Fifih book af Ohio Беттин 
Many exciting pogam: Diogram. 
Ming hats ard picks, Textweriter, 
Debugger tor СІР, Games. Uti tes 
end much mora іроНед keyboard) 
„Мо. 181 ҮЙ] 


uet ] 
OSI, РЕТ, TREO and vic 
Order-Na. 34 


Introduction to Busines: Арай 


calant 
Оғбы-Ма. 788 81440 


Microcomputer Herdware fland- 


Им, ninouts and specifi 
cations of We той popu. 
оросо and suppor! chips 

А MUST for the hardware bult 
Ovrder-No. 29 5149 


Саге and Feeding ої the 
Commadera РЕТ 


and ROM on one 
(512128 of 2718] 
Order-NO. 913 


#3095 
Lew cof wxpaniion boarth for 
your APPLE |, Bare board сімтез 
wilh енмтсіге desxtripuoe and 
soltware 

Proto card 


6522 VIA —1/O мр. 
Оғбағ-Міс, 605 
27% EPROM-Borner 


, Inc., 53 Redrock 
MN, n 91766 ‘Phone: (714) Sua _ 


Payment Check, 


Money Order. an Mutercher 
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Announcing Expanded Disk Storage 
For IBM Personal Computers 


Simple plug-in installation 
no additional electronics or wiring required. 


Internal Drives 

168K Bytes - IBM Format......... -—-— ........%470.00 
(Single sided drive) 

336K Bytes - IBM Format. ........ TOP $570.00 
(Double sided drive) 


672K Bytes - IBM Ғоптағ.,...................... s 
(Dual double sided drives) 


External Drives 


Single sided drive with 168K Bytes $570.00 
(Maximum two drives) 


Double sided drive with 336K Bytes $670.00 
(Maximum one drive) 


Includes cable, power supply and cabinet. 


Drives are IBM compatibility tested with a 90-day warranty. 
For more information, call or write: 


2 INTERFACE. INC. 
| 20932 САНТАНА STREET 
CANOGA PAHK CALIFORNIA 91304 
1213: 341-7914 


Quantity and dealer discounts available upon request. 


when you request your 


free Moore Computer 
Supplies Саноо 


ә Large selection of leading brand name supplies 
at low prices. d 
e Fast delivery from regional warehouses. ~~ 


Free 


the industry. 
® Your bonus—free samples of our most L^ 
popular products. k 


Supplies Catalog, call toll-free, 
800-323- 30: ext. 139 or 


complete and mail the coupon below. 
“tn Minors, св11312-459-0210, ext 139 
in Alaska and Hawai, 800-323- 4165. ext 139 


Сазе Group é 


A Dinquon od сон) Панарын. Foren. 
Moore Compuler Ѕоррќеѕ Catalog — Address 
Departmen 138 


РО. Box 20 Сиу. i _ _ _ _ _ D __ 
мінім Enas БОСӘО Май this yn today’ 
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Moore Sample-Pac" h 


< | 
e Only toll-free technical assistance line іп N- < | Й 


For your free Moore Computer pM... = o F 


M BUSINESS 


gram also provides a menu option C 
CRITICAL PATH AND TIME, 
which prints both the critical path 
and the time required to complete it. 

А word of caution about using the 
program: round-off problems in cal- 


PERT and CPM 

The Performance Review and 
Evaluation Technique (PERT) and the 
Critical-Path Method (CPM) are 
managerial tools that emerged in the 
late 1950s. Both PERT and CPM rely 
on network diagrams to analyze pro- 
jects. PERT was developed to guide the 
management of complex research and 
development projects. 

By their nature, such projects have 
no precedents to guide planners in 
estimating how long each activity in a 
project will take. Planners must resort 
to statistical methods to estimate ac- 
tual performance time. PERT's devel- 
opers wanted to know how long a pro- 
ject could be expected to last and, 
given a scheduled completion date, 
what probability there was of actually 
meeting the date. 

CPM, on the other hand, was 
developed by duPont and Remington 
Rand Univac to determine how time 
required for routine construction and 
maintenance can be reduced. Here ex- 
perience can serve as a guide for 
estimating the time required for each 
activity in a project. CPM assumes 
these are reliable estimates and concen- 
trates on determining the optimal 
trade-off of total time required for a 
project and the total cost of a project. 
Rather than asking how long the pro- 
ject will probably take or what chance 
there is of meeting a schedule, CPM 
seeks to determine а project schedule 
to minimize direct and indirect costs. 
(Ап example of an indirect cost is pro- 
duction time lost while a manufactur- 
ing plant closes for maintenance.) 

An article entitled “Programming 
the Critical-Path Method in BASIC" 
by Dr. Zimmerman and Mr, Conrad 
will appear in the July issue of BYTE. 
That article will use the same construc- 
tion project that appears as a sample 
case in this article. Although the 
routine character of the project makes 
it better suited to analysis by CPM 
than by PERT, the authors chose to 
use the same example for both articles 
to show the similarities and contrasts 
between the two managerial tech- 
niques. ... P.L. 


culating the critical path forced us to 
define zero slack time as 0.00001 in- 
stead of true zero. Where small dif- 
ferences are important, this approxi- 
mation of zero can cause problems. 
The value 0.00001 is entered at line 
1550; perhaps you can change the 
value to true zero for some of your 
applications. Furthermore, since we 
used statistical methods to determine 
the probability of a project's being 


completed on time, given a scheduled 
completion date, you should remem- 
ber that data generated by the pro- 
gram is based on estimates and is 
itself an estimate. 


Running the Program 

The easiest way to input data is to 
use DATA statements at the end of 
the program. Entering data from the 
keyboard takes time and increases the 


number of errors. The following 
description of a program run assumes 
that DATA statements were used for 
input. 

The data needed (see listing 2) in- 
clude the name of each activity, its 
beginning and ending events, and the 
optimistic, likely, and pessimistic 
estimates of the activity's length. 

Whether you input data from 
DATA. statements or the keyboard, 


Listing 3: Output of the PERT program sample run in listing 1. Activities on the critical path are identified by zero slack time (shown 
in column on far right), where slack time is the difference between earliest (column 5) and lastest (column 7) expected finish. The pro- 
gram has printed the critical path, C 1 K N P, the project's expected duration (42.3333 weeks), and the probabilities of project comple- 


tion in 35 weeks and 50 weeks. 


CODE DESCRIPTION EXPECTED EARLY EARLY LAST LAST SLACK 
TIME START FIN START FIN TIME 
A ACCT. PAPE 2. ва в. eo 2 80 2. ва 4. ёа 2. en 
Б SHOP BANKE 4. 00 в. ad 4. 66 3. 85 г. 33 3. 82 
С SHOP REAL 11. 83 в. eo 11. 83 в. ав 11. Sz B. BB 
Z PERMITS ә. 23 2. 00 Y. Ж$ zs, 06 28. 33 21. бё 
р MHRKET STU 5. 85 2. ва 5. 85 4, e8 7. 83 2. йа 
G CONTRACTOR 2. 82 2. 60 4. 82 19. 85 22. е? 17. 85 
Е INSURHNCE 1. 18 2. a0 $. 13 24. 98 56.17 3:2. 98 
H ART. PLANS 4. 00 5. ӨЗ 9. 83 18. 67 22. 67 12. 85 
E COST STUDY 4. o0 5. 85 9. Ss г. 85 11.82 2. BB 
I LAND 10. 83 11. 83 22. 6? 11. 83 22. 67 e. йа 
J MATERIAL i. do 22. 6f 25. 6r 33. 17 56. 17 10. 50 
K PLANS ә. 67 22. 67 28. 53: 22. 67 28. 33 а. au 
L SURVE'T 2. 12 22. ©? 24. 3 2. 80 59.17 14. 23 
М BUY MAT #1 2. 86 25. 67 28. 67 $6. 17 59.17 16, 50 
0 BUY МАТ #2 2. << 25. 67 28. #0 42. o00 42. 33 14. 33 
N LAYOUT 10. 83 1 55 39. 17 28. $3 39. 17 в. ва 
G HIRE CREM 2. 60 28. 53 ig. 52 40. 23 42. 33 12. ow 
Р FOUNDATION X. 17 39.17 42. +: 39, 17 42. 35 а. aa 


CRITICHL PATH 
CIKNP 


SCHEDULED PROJECT TIME IS 42. 3333 
TIME OF CRITICAL PATH 


42. 53 
ге й 


CRITICHL PATH 
СІКМР 


SCHEDULED PROJECT TIME IS 35 
TIME ОҒ CRITICHL PRTH 


42. 33 
Z- -2. 24537 


CRITICAL PATH 
CIKNP 


SCHEDULED PROJECT TIME IS 560 
ТІМЕ ОҒ CRITICHL PHTH 


2. 55 
em 2. 54743 


PROBABILITY OF BEING COMPLETED ON TIME .5 


PROBHBILITY OF BEING COMPLETED ON TIME . 6122852 


PROBABILITY OF BEING COMPLETED ON TIME . 990536 
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SOMEDAY ...in the comfort of your own home 
or office, you'll be able to shop and bank 
electronically, read instantly updated major 
newswires, analyze the performance of a 
stock that interests you, send electronic mail 
to business associates across the couniry, 
then play Bridge with your best friend in San 
Francisco and two strangers in Chicago and 


Dallas. 


WELCOME TO SOMEDAY 


somediay is today with the CompuServe Information Service. All this 
and more can be accessed with a local phone coll in most major 
US. cities. For hardware you need a terminal or personal computer 
and a modem. The CompuServe Information Service costs only $5.00 
per hour, billed in minute increments to your charge card. 

Ask for a demonstration at a Radio Shack® Computer Center. 
Videotex software is available for various brands of personal 
computers. CompuServe Information Service, 5000 Arlington Centre 
Blvd., Columbus, Ohio 43220. (614) 457-8650. 


CompuServe 


INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 410 17TH ST. SUITE 1375 / DENVER, CO 80202 /(303) 595-9193 


STOCK-FOCUS 

Find oul how low is low and how high is high. 
Using capital siructure and perlormance data, Sock- 
locus objectively calculates the under 
shock, The system was firs! developed бу ihe manage- 
ment Science department of а major money center 
bank. and is now in use by invesimen! advisors, Irusi 
companies and brokerage houses On your screen, 
Stock-locus will plot an estimale of lowes! value, highest 
value and ihe curren! price. You Меп decide whal io 
buy, sell or hold 


THE FOCUS TECHNIQUE 
FOCUS в CENTENNIAL SOFTWARE's new 
approach іа Program Archilecture, providing а nat- 


ural interaction between microcompulers and users. 
k provides worksheet side inpul screens, free access 
ю ай program segments, and the abiiy to com- 


COMPUTER 
BM PC 
Apple (plus) Il 
TRS-80 | 
TRS-80 tl 


TRS-80 № 
ALL PR 


MEMORY -K 
64 
32/48 
32/48 
64 
32/48 
MS IN DISK BASIC 


REAL-FOCUS 

Exhausively analyze polential real estale invest 
mems using the Wharton School's approach to real 
estale analysis. іл minutes you can project profi, costs, 
and IRR for any project over a К) year period. Real- 
focus accounts for amoriization, debt, income, opera- 
ing expenses, taxes, depreciation, and cash flows far 
both alter-tax holding and the results of sale. With 
Reatfocus you can analyze any potential invesiment 
from а single била project ю a complex time-phased 
planned unit development. 


bine individual results files for рог!офо analysis. You 
also receive a usable relerence manual, menu helps, 
а program glossary, multiple report formats and spool. 
ing. With our FOCUS technique even the most com: 
plex programs are versallle and easy to use. 


REAL-FOCUS STOCK-FOCUS 
$189.00 
59.00 


ӨМ із a rademark o) IBM. Agphr |н a пәтері сі Apple Compak Cop.. 795-00 is ¢ пкіенмі al інбу Corporata 
12 ITem расна) Pa EL саса ES) =ч 


dae ЖЫ C Comm) Em] ON CERNERET шин) 
ORDER NOW! FILL IN OR CALL 800-525-2003 (Toll Fres) 
PROGRAM NAME 1. 0 COMPUTER MEMORY 


NAME 
ADORESS 


ACCOUNT # 
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НЕ 
omo 


EXP DATE 


Circle 68 on Inquiry card. 


the program begins by giving an iden- 
tification message and then asks: 


DISK SYSTEM OR LEVEL П 
BASIC (D/B)? 


Qur example will work the same 
way whichever answer you give. The 
program next asks the number of 
activities, using the answer as the 
basis Юг a dimension statement. Ав 
noted earlier, you must have enough 
memory to dimension the number of 
activities in your project. 

The program presents the message: 


*** NOTE BEGINNING EVENTS 
WILL BE SORTED INTO 
NUMERICAL ORDER * 


when asking 
DIMENSION FOR ACTIVITIES? . 


As you see in listing 2, events are 
arranged according to the earliest 
starting event in each activity, and 
ties are broken by reference to the 
earliest ending event for each 
activity. 

Now the program presents the in- 
put menu: 


INPUT MENU 
K KEYBOARD 
D DISK FILE 
К READ STATEMENT 
Т1 TAPE RECORDER —1 
T2 TAPE RECORDER; —2 
SELECTION? . 


Option R causes the program to 
read DATA statements at the end of 
the program. After a brief delay, the 
program will display for verification 
the input that was read. 

The video display of the input will 
look slightly different than the table 
in listing 2 because of differences in 
the screen and printer sizes. If a single 
screen won't accommodate all the in- 
put, the program will ask you to page 
through. 

After listing all the input, the pro- 
gram will say: 


—2 ADD, —1 TO CONTINUE OR 
NUMBER TO СНАМСЕ?__ 


The number referred to is the number 


of any activity that you wish to 
change. Assuming you want to con- 
tinue and enter —1, the program will 
ask: 


HARD COPY OF INPUT 
DATA (Y/N) — 


If you request hard сору, the pro- 
gram will ask 


TITLE?__ 
DATE: 


and will print your responses at the 
top of the page. Our sample set of 
data used the title SAMPLE PROB- 
LEM and the date 01/19/81. 

After the input is printed, 
screen will display the results, as 
shown in listing 3. For each activity, 
you will see computations of how 
long itshould be expected to take, the 
earliest week it can start, the earliest 
week it can finish, the last week it can 
start, the last week it can finish, and 
the slack time (the difference between 
the earliest and latest possible finish). 
You may have to page through a 
screen display of this data. The pro- 
gram will again ask if you want hard 
copy. 

Then you will see: 


OUTPUT MENU 
CRITICAL PATH AND 
TIME 
DISK 
END 
RECYCLE 
TAPE¢—1 
2 ТАРЕ-2 
SELECTION?__ 


4 =] A m 
кг 


Option C, for our example, results in 
a display like the following: 


the | 


-= кщ == == 


23288 Eros ТРЕ 


18004412 ү 


в4К DYNAMIC RAM "Uniselect: 2 
features: Model 64KUS 
А; жоғы жа ә Sbitdsla. 9 Pu qux 
fable port, bits in two Mocks. Ө Two 32k 
(za addressing. 9 Transparent relresh - same as 
:256КЕ, € Fast access tima - 220nssc, wil run with 
280, 28000 to 4mhz, 9000, 8085, 8080, 9068 ю Smhz 
without Wait States. © Can be configured to various 
mulliusars OS's. © Expandable 10 256KB using 4164's. 


32 Етіс RAM ' "Uniselect: 3 

leatures: Model PMA 

eF - 2k b OS c ® 16 or 24 
bit addres: pit Вы A wida data. a ak Select by 
port and "T in 32K Hock в отн 18К block addressing 
with window сара у in 2k increments. Ө ЕРНІМ can 
be maed with RAM. © Fast access - 250nsec from 
address valid - will run with 280, 29000 10 mhz, 8080, 
8085. 8088, 8086 or 68000 to Emh: without Wait 
zn € Provision for Battery Backup using NMOS or 


multiuser 
WICAT system 150 


The WICAT 150-WS set a new 
standard of price/performance with 
its powerful Motoroia 68000 
processor, large memory, hard disk, 
floppy disk, and complete system 
software. 


Now there is a flexible efficient 
multiuser System 150. Memory and 
resources are assigned dynamically 
to each user as needed. Program 
code is shared to avoid multiple 
copies. Backround processing can 
be initiated. All of the power of the 
top of the tine WICAT System 100 
is here. 


3 Great Memory Boards "re 5. С. 


Circle 366 on Inquiry card. 


s UN 


256K | DYNAMIC RAM 


features: Model 256КЕ 

€ 16 or 24 bit address. 9 8/16 bit wide data, 9 
Transparent refresh with unlimiled OMA, immune Io Wail 
Slates, halts, resets. © Fast access time 180nser from 
Smenmr or Psync high, will run with 280, 28000 ю 4mhz, 
8000, 8085, 8086 lo Smhz without Wat States Ф 
Accepts 4116, 40647. 


Assembled & Tested 
256KB 


гү 
Bare board withÜoc 


All boards conlorm to REEG9G/S 100 specifications, luly 
ты legends, masks, Gold contacts. Guaranteed Üne 
uil 


үа 
read n dpt ӨМ. МС. Visa or COD orders 
accepted. imois residents add 5'A' кйш tax. 


О,Е.М. & DEALER PRICING AVAILABLE 


S.C. DIGITAL 
Р.0. Box 908, Aurore, llinois 80507 
Phone (312) 897-7749 


Ғғғаталаған вав4%%%%%%8% 


$8500 
WICAT System 150-075 (aingia user) 
Motorola 66000, terminal, 1OMA Winchester, 
960KB ltopoy. 256K memory. 1 parallel and 2 serial 
ports, system sollware 


CRITICAL PATH Concurrent Corporation will be 
CIKNP adding full network ares and Жык айны ы linge ықы 
TIME ОЕ CRITICAL PATH screen management software as ^ 960«8 floppy, 256К memory. memory manage- 
42.33 well as applications soon. We can еті. 7 parallel and 2 serial poris, System ы а 
c discuss your needs with you and  wicAT SYSTEM 150-6 (six 
SCHEDULED PROJECT TIME help сайа! the proper Son gura- Motorola 88000. termina, — Winchester, 
(USE SAME TIME UNITS AS tion. Please write or call тет, м end y parate ports, sytem Ө" 
DATA) (513) 281-1270. software ..... ‚ 512850 


For our example, the critical path 
consists of shopping for a real-estate 
agent, obtaining land, getting ar- 
chitectural plans, getting a detailed 


“Со П С И r re nt” Corporation 


1870 Madison Road Cincinnati, Ohio 45206 
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layout for construction, and actually 
building the foundation. The time of 
the critical path is expected to be 
42.33 weeks. 

You can now input the scheduled 
time for the project, and the program 
will use the Z calculations explained 
in the textbox "A Glance at the 
Mathematics of PERT” to tell you the 
probability of meeting the schedule. 


А Glance at the 
Mathematics of PERT 

The mathematics of PERT involves 
some inleresting statistical concepts. 
You don't have to understand the 
mathematics to use PERT, but it helps 
you to understand how our program 
works. 

First, we must refresh your recollec- 
tion of some basic statistical terms. 
The mean of a set of occurrences of 
some variable is the arithmetic average 
of the values of the occurences; the 
standard deviation shows the variabili- 
ty of occurrences from the mean (more 
precisely, the standard deviation is the 
square root of the mean of the squares 
of the deviations of individual occur- 
rences from the mean); the variance is 
the square of the standard deviation. 

For example, if we have three values 
9, 12, and 15, their mean is 36/3 = 12, 
their variance is 


(9-12)? + (12-12) + (15-12? = 18 


and Ше standard deviation is the 


square root of 18, which is approx- 
imately 4.24. 

It is a common statistical assumption 
that the standard deviation т 
unimodal distributions (distributions 
that have only a single most-likely- 
occurring value) is roughly a sixth of 
the range of distribution. The basis for 
this estimate is the fact that 89 percent 
or more of any distribution lies within 
three standard deviations of the mean; 
and for the normal distribution, 99.7 
percent of the distribution lies within 
three standard deviations of the mean. 

Since we have estimates of the 
minimum time a and the maximum 
time b required to complete an activi- 
ty, we have established an estimated 
range of actual times. We can estimate 
the standard deviation of the actual 
time as: 

(b—a) 
6 


As shown in listing 3, there is a 
0.0123852 probability of finishing in 
35 weeks and a 0.990536 probability 
of finishing in 50 weeks. As noted 
earlier, there is also a 0.500 probabili- 
ty of finishing in the expected time of 
the critical path—42.33 weeks. 


Conclusion 
If you need help planning and 


Since PERT assumes that chance, or 
random, factors will influence the ac- 
tual time needed to complete an activi- 
ty, we can expect the actual times to be 
distributed along some eurove. PERT 
assumes thet the mean actual time will 
follow the distribution known as the 
beta distribution, which is contained in 
a finite interval and may be either sym- 
metric or skewed. Our most likely time 
of completion m is the mode of the 
curve for each activity. The following 
equation, based on the assumption 
that our formula for the standard 
deviation 15 correct, is a linear approx- 
imation of the value of the expected 
value, EV, of the mean time: 


gy (ext) 


As you can see, this is just a weighted 
average, counting the minimum and 
the maximum each once and the mode 
four times, then dividing the total by 
six. On line 980 of listing 1, the same 
equation is expressed as: 


A(1,6) - (А(1,3) +4*:А(1,4) + A(,5))/6 


The following equation gives the 
variance of the beta distribution for 
each activity: 


VAR = ((b—a)/67 


For each activity, the program 
applies the statistical principles 
described above and calculates the 
time the activity should last, the 
earliest time at which it can start, the 
earliest finish, the latest start, and the 
latest finish. Calculation of the earliest 
start and finish times is called the “for- 
ward pass" and takes place in our pro- 
gram at lines 960 through 1070. 
Calculation of the latest start and 
finish is called the "backward pass" 
and takes place at lines 1080 through 
1230. 


scheduling complex projects, ош 
PERT program can provide it. You 
сап use it without knowing how to 
perform the calculations involved. 
Although we repeat our caution 
about relying оп estimate-based 
estimates, we still believe PERT has 
proved itself a valuable managerial 
tool and that our program accurately 
represents PERT .m 


The difference between the earliest 
and latest projected finish for each ac- 
tivity is called "slack time." At lines 
1240 through 1270, the program 
calculates slack time for each activity. 
The events that have zero slack time 
form the critical path. 

To obtain the approximate variance 
for the critical path, add the variances 
of the activities оп the path: 


VAR(Path) = VAR()--VAR(2) 
... + VAR(n) 


It happens that the Central Limit 
theorem enables us, based on the 
foregoing, to assume that the distribu- 
tion of the time required to complete 
the critical path is normal. Based on 
this assumption, we can calculate the 
probability of the project's being on 
time, given some specified target com- 
pletion time. The calculation's basis is 
the deviation of the scheduled comple- 
tion time from the estimated mean 
completion time, with the deviation 
measured in units of standard devia- 
tions. This deviation is called Z. The 2. 
calculation for the standard normal 
table is: 

scheduled 


"E time 


time of 
— critical path) 
VAR(path) 


Rather than require you to use nor- 
mal tables with our program, we have 
built in a Taylor series to approximate 
the tables. (A Taylor series is a power 
series that gives the expansion of a 
function f(x) in the neighborhood of a 
point a, provided all derivatives exist 
and the series converges.) The Taylor 
series is located at line 1600 and follow- 
ing in our program. 

The expected time of the critical path 
is the sum of the expected times of all 
the activities on the path. If the 
scheduled time of the project equals the 
expected time of the critical path, you 
have a 50 percent chance of completing 
the project on time. 


“ААИ 
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СР/М, Your Time Has Come 


A real-time clock for the most popular 
microcomputer operating system. 


J. L. Calaway and В, НШ 
c/o Teleshows Inc. 
6842 Ranchito Ave. 

Van Nuys, CA 91405 


Have you ever looked with envy at big computers that 
have built-in, real-time clocks? If so, this project may be 
for you, We had a business program that required such a 
clock, but the application neither warranted the expense 
of a clock board nor required split-second accuracy. We 
needed a time-of-day reference rather than a precise 
generator of program interrupts and we needed to be able 
to access the clock and print the time from either the 
operating system or a BASIC program. We wanted 
something like the clock in Digital Research's MP/M, but 
we also wanted our clock to work with earlier versions of 
CP/M. 

The project turned out to be reasonably easy to imple- 
ment in both hardware and software, Ányone running 
CP/M with a disk drive and a Z80 or 8080 processor can 
have a clock like ours with little difficulty. The part of the 
project that requires the most care is integrating the soft- 
ware into the existing CP/M system. If you're rusty at 
using CP/M's DDT (debugger), ED (editor), and 
ASSEMBLER programs, here is a chance to practice on a 
worthwhile project. 


Building the Clock Hardware 

Figure 1 shows all the hardware we need. The 
unreguiated +8 V power bus in most computers has a 
lot of 120-cycle ripple riding on top. We differentiate this 
ripple with a condenser (C1) and a resistor (R1). By 


About the Authors 

Jack Calaway is an engineering consultant specializing in hardware 
and software systems for the television post-production industry. He is 
interested in computer languages and flying. His computer equipment 
consists of a mature 5-100 system with four disk drives, a line printer 
and several types of processors, including Intel 8080, Zilog 280, 
Motorola 6800, and Intel 8088. 

Ben Hill is president of Teleshows Inc, which provides television pro- 
duction services to the industry. He is interested in music and 
photography and has a specíal interest in business applications for com- 
puters. His equipment is a three-disk 5-100 system with a Perkin-Elmer 
OWL terminal and a Diablo printer, 


feeding the result into a high-gain LM324 operational 
amplifier (ІСІ), wired as a comparator, we get a 
120-cycle pulse output. (The output isn't quite sym- 
metrical, but that’s not a problem in this application.) 

Now that we have pulses to count, the rest of the hard- 
ware is easy. The 7490 (IC2) is used as а divide-by-10 
counter, and its output feeds the 7492 (ІС3), which is соп- 
nected as a divide-by-12. The result: a divide-by-120 and 
one pulse per second on the output of the counter chain. 
Thanks to your friendly utility company, the pulse is ac- 
curate to 0.05%. 

This one-second pulse is now fed to a 7400 NAND gate 
(ІС4). Two of the gates in this device are connected as a 
familiar set/reset latch. Another gate is used to invert the 
processor interrupt-acknowledge pulse (SINTA, pin 96 
on the 5-100 bus). The diode оп the POC (power-on 
clear) line (pin 99 on the S-100 bus) allows setting the 
latch on power-up but prevents the acknowledge pulse 
from feeding back down the POC line. Since the count 
pulse is too wide, we differentiate it with a condenser 
(C2) and a resistor (R2) and then feed it to pin 5 of IC4. 
The output of the latch (pin 3) is fed to the PINT 
(processor-interrupt) line (pin 73 on the 5-100 bus). In 
operation, the clock pulse triggers the latch and PINT 
goes low. It stays low until the processor acknowledges 
the interrupt via SINTA and again presets the latch. 

We could use a faster pulse time, but it would com- 
plicate the project. Each disk access by a running pro- 
gram will disable the interrupts. If clock pulses came in at 
a faster rate—say 60 times a second—then some method 
would have to be devised to keep track of those pulses oc- 
curring during disk access. Otherwise the pulses that oc- 
curred while the interrupts were disabled would be lost 
and the clock would lose time. Fortunately, disk-access 
times are usually less than 1 second. Since the latch will 
hold the clock request that long, the processor will 
recognize the clock pulse when the disk controller turns 
the interrupts back on. 

The switch on the PINT line is there so that you can 
disable the clock. Some programs enable interrupts. DDT 
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is ап example. Since DDT uses the same restart instruc- 
tion as the clock program (RST.7), you must disable the 
clock to prevent mutual interference whenever you use 
DDT. Furthermore, if you use interrupts in your system, 
you won't be able to use the hardware described here. 

You can construct the circuit using space on one of 
your boards or on a piece of perf-board. The layout is not 
critical, You can use either wire-wrap or point-to-point 
wiring with solder. When you complete your board, 
check for a one-second pulse at pin 3 of the 7400. If you 
have it, your clock hardware is working properly. 


Clock Software 


The clock software consists of four parts: 


ecode that establishes an area in memory to act as a com- 
munications link between the BIOS (basic input/output 
system) and the clock program on disk 

Фа program that controls, sets, and reads the clock 
emodifications in the BIOS to prepare it for handling the 
clock-generated interrupts 

ecode that adds BIOS to the clock routines that are ac- 
cessed during each interrupt to update the time 


+ 5V 


SINTA 


POC 1М914 


If you have a listing of your BIOS, now is the time to 
dust it off and use it. If you don't have a listing, get the 
name of your BIOS Не from your system manual and 
print a listing to use as a reference while implementing 
this clock, You can print the listing by using the TYPE 
command on the ASM file that contains the BIOS ог on 
the PRN file produced by assembling the file. 

Note that some of the file names used in this article 
may not match the names used in your system. To pre- 
vent confusion, we describe file references as fully as 


possible. 


Establishing a Communications Area 

There are 16 unused bytes in CP/M's BIOS, starting 
at address 40 hexadecimal. We will use 7 bytes of this 
for our communications area. But first, look at the 
EQUATES or SYMBOL TABLE section at the beginning 
of your freshly printed BIOS, 5ее if any of the labels or 
equate statements use address 40. If none does, then 
you are free to use any of those 16 bytes. If some of the 
locations are used, don't write over them or you will 
"clobber" your operating system. Instead, pick another 
location. The CP/M manual lists the addresses that are 
free in low memory. Look in the section called the CP/M 


Number Type 

LM324 

7490 

7492 

7400 
ey 
7400 

РІМТА 
| 


Figure 1: The hardware required to generate the clock interrupts for the CP/M clock programs. This design uses the inherent stability 
of the AC line to generate accurately timed pulses. The LM324 sees the few hundred millivolts of AC ripple riding on top of the com- 
puter's +8 V supply and makes a pulse out of it. Using this approach makes it unnecessary to bring AC into the board. The counters 


divide the pulse down to one per second. 
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Alteration Guide, under the heading "Reserved Locations 
in Page Zero." 

You don't have to use the locations at 0040 hexa- 
decimal, or even low memory for that matter, You can 
use any location that isn't reserved by CP/M. If you 
decide to use а high-memory location (і,е., above the 
BIOS), remember that you will have to change the ad- 
dresses of all programs that use the clock whenever the 
size of the CP/M system is changed. Also, whatever loca- 
tion you do choose will become the value to be used in 
the TIME program equate: BASE. 

Assuming we have picked 0040 hexadecimal as the 
starting location for our communications area, here is 
how hexadecimal addresses are employed: the address of 
the clock routine is stored at 0040 and 0041. This is set by 
the BIOS and is used by the time program when starting 
the clock. The clock ON/OFF flag is at 0042 (ON=1, 
OFF —0), 0043 is the seconds register, 0044 is the minutes 
register, 0045 is the hours register, and 0046 is the 
AM/PM flag (АМ =0, РМ —FF). 


The TIME Program 

TIME is a short machine-language program that resides 
permanently on your system disk. Іп addition to reading 
and setting the clock, TIME checks to see if the BIOS has 
the code to handle the required interrupts. TIME also 
checks for valid time entries from the terminal. 

Аз a command file, TIME may be called in response to 
CP/M's prompt. The time-of-day registers maintained by 
the BIOS may also be read by a BASIC program that uses 
the PEEK instruction. The clock may be called as often as 
desired with either method, but the actual starting and 
stopping of the clock can be done only in TIME's com- 
mand mode, 

To set the time and start the clock with this program, 
get the A» prompt, and then type: 


TIME 120000PM (or any valid 12-hour clock time) 
The program will respond with: 
START CLOCK BY PRESSING RETURN 


When return is pressed, the clock is started and the 
following message is displayed: 


TIME SET TO - 12:00:00 PM (the set time) 


The clock is now running and will continue to run 

without intervention. The clock won't interfere with your 

other programs unless they require the use of interrupts. 
To read the time, type: 


TIME 
The program will display the time in this forrnat: 


12:00:15 PM 


To stop the clock, type: 


TIME STOP 


This will stop the clock and display a message like: 
STOPPED AT 12:00:15 PM 


When you start the clock again, you must, of course, 
reset it. There is no provision for a split-time register. 


Modifications 

Now that we have a clock pulse, a program to process 
it, and a place in memory to store it, we need a few 
changes in the system BIOS to make it all work. The 
areas in BIOS that are affected by the clock program are 
as follows: 


eThe EQUATE area. We need to add EQUATES to tell 
the assembler what addresses we have chosen for the 
communications section. 

eThe cold boot (bootstrap) routine, When initializing the 
system or using the cold boot start, RST-7 has not yet 
been set up, so the clock must be disabled by setting the 
ON/OFF flag to OFF (0). 

eThe GOCPM area in the BIOS is used at program exits 
and by both cold and warm boots. During the cold boot, 
the ON/OFF flag is set to 0 and the interrupts are not 
turned оп. With a warm boot, however, уге don't know 
whether the clock is ON or OFF, so we check it. The pro- 
gram then decides what to do: either turn the clock OFF, 
or leave it OFF if it already is. 

eThe SETUP routine section sets up jumps into CP/M in 
low memory. Since the CP/M size changes if you add 
memory, we add a bit of code here to tell the communica- 
tions area the address of the clock in BIOS. The TIME 
program, which sets up the restart address-link to the 
BIOS clock, must get the address from the communica- 
tions area. 

eThe READ and WRITE routines. If the disk controller 
does not use DMA (direct memory access), or if it does 
but uses it in the direct-transfer mode, we must disable 
the interrupts while we are doing a read or write to disk. 
The code entered here turns off the interrupts and then 
turns them back on again as soon as possible to avoid 
losing any counts. Check your disk-controller manual to 
see what kind of read/write system it uses. If your con- 
troller tolerates interrupts during the read/write cycles, 
then you need not implement this section of code. 

e Add the clock coding to BIOS. The program in listing 1 
provides the coding necessary to handle and service the 
clock interrupts. At the end of this code is a short section 
called INTON. This code saves the processor status in a 
register, then checks the ON/OFF locations. If the clock 
ON/OFF location is ON (1), the interrupts are enabled. If 
the clock is OFF (0), the interrupts are left disabled. Note 
again that if your terminal or printer input/output 
routines іп BIOS use interrupts, you will not be able to 
implement this clock. 
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Тһе preceding summarizes the changes needed in BIOS 
to implement the clock. The clock counter is kept in 
binary-coded-decimal form. The lower 4 bits of each byte 
hold the units of time, while the upper 4 bits hold tens of 
units, Since there is no way of knowing how much stack 
space your system has allowed, the interrupt handler 
routine is coded as simply as possible. 


Putting It All Together 

The new code to be added to the BIOS is shown in 
listing 1. It is generally compatible with all versions of 
CP/M, but in version 2.0 and later, make sure that add- 


ing this code doesn't exceed the BIOS size allowed by 
your system. 

To start, find the equivalent code in your listing, and 
with your editor call up your CBIOSXX.ASM (where C 
stands for "custom" and XX is the size of your system). 
Put in the new EQUATES at any convenient location in 
your BIOS EQUATE area, and follow listing 1 for the rest 
of the new code, Remember: don't write over or delete 
any code in your BIOS. Just make additions. 

After you have made the changes, save the file. This 
will give you a new CBIOSXX.ASM file that contains the 
additions. Starting at this point you should work on a 
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Listing 1: The clock program that is added to the CP/M BIOS. it enables the system BIOS to handle the one-a-secand interrupts 
generated by the clock hardware and maintains the accumulated time in registers located in low memory. Once the clock is started, 
this program maintains the time registers without interference with other operating programs. 


CLOCK PROGRAM BIOS CODE BY 4J. L. 
B. HILL. ҒЕВ 10, 1981 


CLOCK PROGRAM 


та ша ше WE 


CALAWAY AND 
LISTING #1 


REVISION 1 


CODE TO BE ADDED TO THE SYSTEM BIOS TO IMPLEMENT THE 


IN THE AREA USED BY BIOS TO SET THE VARIOUS EQUATES 
AND CONDITIONALS, WE ADD THE EQUATES NEEDED TO 
DEFINE THE CLOCK COMMUNICATIONS AREA 


CLOCK EQU TRUE : ENABLE REAL-TIME-CLOCK 
BASE EQU 00040H : COMMUNICATIONS AREA 
CLKADR EQU BASE : ADDRESS INITIATED BY BIOS 
ONOFF EQU CLKADR+2 ; ON/OFF FLAG O=OFF 

SEC EQU ОМОЕЕ+1 . BCD SECONDS 

MIN EQU SEC+1 : BCD MINUTES 

HRS EQU MIN+1 : BCD HOURS 

AMPM EQU HRS+1 . АМ=0, PM=FF 


; IN THE COLD BOOT SECTION 


XRA A - 
ЗТА ТОВУТЕ ^ 
IF CLOCK : 
STA ONOFF . 
ЕМОТЕ : 


EXISTING CODE, NO CHANGE 
EXISTING CODE, NO CHANGE 


NEW CODE TO BE ADDED 
SET ONOFF =0 
END OF NEW CODE IN THIS SECTION 


; IN THE GOCPM SECTION WHERE CONTROL IS TRANSFERED 
ТО CP/M, WE ADD A CHECK TO SEE IF THE INTERRUPTS 
; 
} 


SHOULD BE ON, OR OFF 


LDA DISKNO : EXISTING CODE, NO CHANGE 
MOV C : EXISTING CODE, NO CHANGE 
IF CLOCK ; NEW CODE TO BE ADDED 

LDA ONOFF : GET FLAG 

ORA А : TEST 
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Listing 1 continued: 


JZ CPMB ; START WITHOUT INTERRUPTS 

EI ; TURN ON INTERRUPTS 

ENDIF ; END OF NEW CODE 

JMP CPMB ; BACK TO OLD CODE, NO CHANGE 


IN THE AREA WHERE A JUMP TO LOW MEMORY IS SETUP, WE 
SET CLKADR TO THE ADDRESS OF CLOCK 


"Ac we WO 


SHLD DMAADD ‚ EXISTING CODE, NO CHANGE 
IF CLOCK : ADDED CODE BEGINS 

LXI H,CLK ; ADDRESS 

SHLD CLKADR 

ENDIF : END OF NEW CODE 


NOTE, WE DO NOT NEED TO PUT À JUMP INSTRUCTION IN 
NOW, AS THAT IS DONE BY THE TIME PROGRAM, WHEN 
IHE CLOCK IS STARTED 


за в we WS 


IN THE WARM ВООТ AREA, WE CHECK TO SEE ТЕ 
THE USER PROGRAM НАЗ TURNED THE CLOCK OFF 


LEN EE E 


WBOOT: LXI SP,80H : OLD CODE, NO CHANGE 
IF CLOCK ‚ NEW CODE STARTS HERE 
CALL INTON ‚ CHECK 
ENDIF : END OF NEW CODE 
LDA DISKNO ‚ OLD CODE, NO CHANGE 


IN THE READ ROUTINE, SINCE MANY CONTROLLERS ARE NOT 
DMA, WE MUST TURN OFF THE INTERUPTS DURING THE 
ACTUAL READ PROCESS. 


таз ы WH 


ХТНІ, ; EXISTING CODE, NO CHANGE 
XTHL : EXISTING CODE, NO CHANGE 
IF CLOCK : NEW CODE STARTS HERE 

DI : KILL INTERUPTS 

ENDIF : END OF NEW CODE 

LDA SECTOR : EXISTING CODE, NO CHANGE 


; NOW, AS SOON AS POSIBLE AFTER WE HAVE COMPLETED THE DISK 
; IRANSFER, WE WANT TO TURN THEM BACK ON 


RDDONE: IN DSTAT : READ DISC STATUS, OLD BIOS CODE 


IF CLOCK : NEW CODE STARTS HERE 
CALL INTON ‚ CHECK 
ENDIF ‚ END OF NEW CODE 


: WE DO THE SAME THING FOR WRITE A3 WE DID FOR READ 
5 Listing 1 continued on page 484 
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Listing 1 continued: 


XTHL ‚ EXISTING CODE, NO CHANGE 
XTHL : EXISTING CODE, NO CHANGE 
IF CLOCK : NEW CODE STARTS HERE 
DI : TURN OFF 
ENDIF : END NEW CODE 

: AND AGAIN, BACK ON AS SOON AS POSIBLE 

WDONE: IN DSTAT : OLD CODE, NO CHANGE 
IF CLOCK NEW CODE HERE 


wp WH че "ad 


wt Wh SS че вә We че We 


; 
CALL INTON ; CHECK - TURN BACK ON 
ENDIF ; END NEW CODE 


THIS IS THE ACTUAL CLOCK SUBROUTINE TO BE ADDED TO THE BIOS. 
IT MAY BE PLACED ANYWHERE IN BIOS PROVIDING YOU DON'T BREAK 
UP A BIOS SUBROUTINE. А GOOD PLACE TO PUT IT IS AT THE END 
OF THE PROGRAM JUST BEFORE THE CBIOS MESSAGES. 


CLOCK TIME IS KEPT IN BCD FORMAT AND 
IN LINE CODE IS USED TO MINIMIZE STACK USAGE. 


(NOTE: THE 3RD AND 4TH LOCATION FROM THE 

START OF CLK, IS CHECKED BY THE "TIME" PROGRAM BEFORE 
TURNING THE CLOCK ON AND IT MUST BE THE SAME AS THE ADDRESS 
IN THE TIME PROGRAM USED FOR SECONDS.) 


IF CLOCK 
CLK: PUSH PSW ; SAVE USER 
PUSH H 
LXI H, SEC ; SECONDS 
MOV А,М ‚ GET CURRENT 
ADI 1 ; * 1 
DAA : BCD CORRECTION 
MOV M,A : PUT IT BACK - DATA MAY BE GOOD 
CPI Обон ‚ BCD FOR 60 SEC 
JNZ CLK2 ‚ OK, EXIT 
XRA A | A=0 
MOV M,A ‚ RESET SECONDS, CHECK MINUTES 
INX H ; TO MINUTES 
MOV А,М ; CURRENT 
ADI 1 ‚б + 1 
DAA ‚ BCD CORRECTION 
MOV M,A : PUT IT BACK AGAIN 
CPI 060H ; BCD FOR 60 MINUTES 
JNZ CLK2 ОК, EXIT 
ХВА А : А=0 
MOV M,A ; RESET MINUTES, DO HOURS 
INX H : TO HOURS 
MOV А,М : GET CURRENT 
ADI 1 ‚= + 1 
DAA : BCD CORRECTION 
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Listíng 1 continued: 


MOV M,A | 
CPI 013H ; OVERFLOW? 
JNZ CLK2 : OK 
MVI М,001Н ‚ SET TO 1 HR 
INX H : TO AM/PM FLAG 
MOV А,М : GET CURRENT 
CMA : REVERSE 
MOV М, А : NEW 
CLK2: РОР H ; RESTORE 
JMP INTON1 : DO ON/OFF CHECK 


THIS ROUTINE IS USED TO CHECK AND SEE IF THE 
INTERRUPTS SHOULD BE ON OR NOT, IT ENABLES THEM 


IF -NECESSARY 
INTON: PUSH PSW : SAVE 
ІМТОМ1: LDA ONOFF : GET FLAG 
ORA А ‚ AND TEST 
JZ INTON2 : OFF 
EI : TURN ON 
INTON2: POP PSW : RESTORE USER 
RET 
ENDIF 


; THIS COMPLETES THE CODE ADDED TO BIOS FOR CLOCK OPERATION 


ALTOS ` 
om Speciai! Apple 
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Panasonic-Link . . .Call t 
Televideo Computer | Memory e C. е и 
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Text continued from page 482: 
temporary disk so that any mistakes won't wipe out your 
good disk. 

Now assemble the BIOS file. If you have any errors, be 
sure to correct them before continuing. When the pro- 
gram assembles correctly, you will have two files: 
CBIOSXX.PRN and CBIOSXX.HEX. Transfer these two 
files along with SYSGEN (the CP/M command file that 
initializes new disks), CPMXX.COM (the command file 
for changing system size—sometimes called 
MOVCPM.COM), BOOT.HEX (the source file for the 
cold-start loader program), and DDT. You are now 
ready to add the new BIOS to your system. The follow- 
ing sequence shows how: 


A> DDT CPMXX.COM (Сай your file with DDT.) 
DDT VERS Х.Х 


NEXT PC 

2100 0100 (system response after 
loading) 

—ICBIOSXX.HEX (Input your CBIOS hex 
file.) 

—RXXXX (This number varies. Check 
your manual for correct off- 
set bias.) 

NEXT PC {system response after 
loading CBIOS.HEX) 

2286 0000 


-ІВООТХХ.НЕХ 
— R900 

NEXT PC 

2286 0000 

«t 


А > SYSGEN 


(Input your ВООТ hex 
file.) 

(This offset number is 
always 900 for BOOT.) 
(system response after 
loading BOOT.HEX) 


(Exit DDT with a warm 
boot.) 

(Call SYSGEN and follow 
the prompts on your ter- 
minal to complete initializ- 
ing the new system.) 


Now it's time to try the new system, Put in your new 
disk and cold boot, If all is well, your system should run 
normally. Be sure to check out the CP/M operating 
system thoroughly to make sure you haven't added a bug 
somewhere. If the system crashes, one way to get a cross- 
check is to print out the CBIOS.PRN file and compare it 
with your old listing. If the listings check, it is likely that 
you inserted some of the clock code in the wrong place. 
You'll have to do the BIOS over. 

Once you get this far, the rest is easy. Call in your 
editor again and start a new file: TIME.ASM. This little 
program (listing 2) will reside permanently on your new 
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operating system disk. The coding is straightforward and 
heavily commented, After coding is complete, assemble 
the file and use the CP/M LOAD command to create the 
TIME.COM file on your new disk. 

If you wired up the hardware on a kludge board, now 
is the time to install it. Power down and put in your 
board with the clack-disable switch OFF. Power up again 
and type the word “TIME” in response to the CP/M 
prompt. You can expect to see a garbled message, such as: 


A> <d:'#:B> АМ 


If you get this answer—with strange characters for 
time—all is well. The time characters are just junk put in 


the time registers by the power-up start. "AM", "PM", or 
" : ", however, should appear іп the proper position. 

Now type in any valid 12-hour clock time, The display 
should read: 


START CLOCK BY PRESSING RETURN 
When you press return the display should read: 
TIME IS SET TO = 12:00:00 PM (your set time) 


lf this message sequence doesn't occur, look for a prob- 
lem in the TIME program. Fix this section before pro- 


Text continued on page 492 


Listing 2: TIME, a program that initializes the clock in the CP/M command mode. It resides permanently on disk and, when called, 
sets, starts, and stops the clock and reads the time. TIME may be called from any drive. 


CALAWAY & B. HILL 
03:35:40 РМ 


; CLOCK PROGRAM BY J. L. 

; РЕВ 10, 1981 LISTING #2, 

‚ COMMUNICATIONS AREA EQUATES 
BASE EQU 040H : 
CLKADR  EQU BASE ; 
ONOFF EQU CLKADR+2 ; 
SEC EQU ONOFF+1 ; 
MIN EQU SEC41 ; 
HRS EQU MIN+1 : 
AMPM EQU HRS+1 ; 
RSTLC EQU 038H : 


; CP/M ADDRESS EQUATES 


ENTRY EQU "DA ; 
TAIL EQU 00080H : 
; CP/M FUNCTION EQUATES 
PMSG EQU 009НҢ ; 
GCHR EQU ЙЙІН , 
> ASCII EQUATES 
CR EQU ФОН ; 
LF EQU @@АН : 
BELL EQU 0g 7H ; 
EOM EQU 024H e 
ORG 0180H a 
: HERE WE BEGIN 
START: LXI D,CRLF ; 
MVI C,PMSG 
CALL ENTRY 
: WHAT TO DO 
: SHOW, SET, STOP 
H 


COMM. AREA 

ADDR OF CLK IN BIOS 
ON=1, OFF=@ 

BCD SEC 

BCD MIN 

BCD HOURS 

АМ=0, РМ-1 

RST-7 


DOS ENTRY 
COMMAND TAIL 


PRINT BUFFER 
KEYBOARD 


CARRIAGE RET 


"LINE FEED 


BELL 
CP/M EOM 


CP/M TPA 


CLEAR SCREEN 


Listing 2 continued on page 488 
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Listing 2 continued: 


LDA TAIL ; COUNT 
ORA A : TEST 
JZ DISP : SHOW IF 0 
LXI D,TAIL+1 ‚ FIRST CHAR 
MOV Г, А ; COUNT 
MVI H,@ 
DAD D : END 
XRA А ; А=й 
МОУ М, А ‚ EOF 
‚ SCAN TO FIRST NON-BLANK CHAR 
F 
SCAN: LDAX D ; CHAR 
ORA A ‚ EOM? 
R2 : YES-SKIP 
CPI dE. : SPACE? 
JNZ SCAN1 : NO 
INX D 
JMP SCAN 
: NON-BLANK 
ғ 
SCAN1: CPI 61H ‚ LOWER CASE 
JM $+5 ; NO 
SBI 029H : MAKE LOWER 
CPI “а” ; STOP 
JZ STOP 
» LOOKS LIKE WE WILL SET TIME 
e CHECK TO SEE IF BIOS HAS CLOCK 
LHLD CLKADR 
INX H 
INX H 
INX H ; TO ADDRESS 
MOV C,M 
INX H 
MOV B,M 
LXI H,NOT SEC-1 
DAD B 
MOV A,L 
ORA H 
JZ SCAN3 
LXI D,BIOSMG 
MVI C,PMSG 
CALL ENTRY 
RET 


CONVERT INPUT TIME 


SCAN3:  DCX D BACK UP POINTER 


TEST 

0-9 TIME 

:/M SKIP 

A/B SET AM/PM 
SPACE = SKIP 


ЕЗ в әр әр тә NE ча 


00 = END 

ЕБТ: INX D ; SRC 
LDAX D ; CHAR 
ORA А ; END? 
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Listing 2 continued: 


TEST1: 


ERROR: 


PACK 


Hj ~e "е 


ACK: 


РАСК] : 


JZ 


INTO BCD 


МУТ 
PUSH 
LXI 
LXI 
LDAX 
RAR 


FINI 
061H 
$45 
020H 
q 0 L| 
TESTI 
9741 
РАСК 
A 
SETA 
4 Pp! 
SETP 
“м! 
TEST 
...: 
ТЕ5Т 


TEST 


D,IVMSG 
C,PMSG 


ENTRY 


C,3 
D 


Н, BUFF+3 
D,BUFF+2 


=e ча 


=e "Cab чё 


se Se че >e 


~ 2 


ча w ча ча 


ча 


LOWER 


CONVERT 
NUMBER? 
NO 


VALID 
AM 


PM 

JUNK? 
COLON 
SPACE 


NG 


TO DO 
SAVE 


SHIFT NIBBLE 
CLEAR HIGH 
TEMP 


SHIFT TO HIGH 
CLEAR LOW 
COMBINE 

SAVE 


DONE 


SRC 

GET NEW 
TO BCD 
TEMP 


NEXT 
Listing 2 continued on page 490 
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Listing 2 continued: 


SETP: 
SETAP: 


FI] ~e b 


INI: 


FINI: 


; TABLE 
TABLE: 
STOP 


H 
STOP: 


=e Тә 


FINISH 


JMP 
MVI 
ЭТА 
J MP 


DB 


CLOCK 


DI 
XRA 
STA 
LXI 
MVI 
CALL 
CALL 
RET 


BUFF-*1 
SEC 
BUFF+3 


TIMES 


060H,060H,013H 


A 
ONOFF 


D,STPMSG 


C,PMSG 
ENTRY 
DISP 


DISPLAY TIME 12HR FORMAT 
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Bl 


Жə 


9 Фе 


wg *9 


~ 6 


mI чо wa 


=e ùg 


CONT 

TIME CHK 
GET TIME 
MIN 

BCD 1 HR 
HOLD OFF 
COPY 

SET VECTOR 
JMP 

START 


ASK FOR А START 


GET KEY 
GIVE AN ANSYER 


SHOW 
INTERRUPTS ON 


INTERRUPTS OFF 
А=0 

HALT 

TELL WHEN 


BACK TO CPM 


Listing 2 continued: 


DISP: 


DISPl1: 


; DISPLAY TIME 


DTIM: 
DTIM1: 


; DATA AND 


р 
BIOSMG: 


IVMSG: 


STPMSG: 


STMSG: 
TIMSG: 
BUFF: 


CRLF: 
CRLF1: 


STACK 


=n 


MVI 
MOV 
RAR 
RAR 


DB 
DB 


H,HRS 
D,BUFF 
DTIM ; SET UP 
AMPM : АМ OR PM 
3 РЄ ; АМ/РМ 
ғ 
DISPl 
A,'P' 
D 
D 
D,BUFF 
C,PMSG 
ENTRY 
: QUICK TO CP/M 
C ud : TO DO 
А,М ‚ GET DATA 
: ISOLATE НІ NIBBLE 
: MSN 
08 FH : CLEAR 
"7" : TO ASCII 
D e STORE ІМ BUFFER 
D 
А,М » LOW NIBBLE 
ДЕН 
тр! 
D 
H 
D 
C : DONE 
Be ” ADD COLON 
D 
D 
DTIM1 


MESSAGE AREA 


BELL, "МО CLOCK ІМ BIOS',CR,LF,EOM 
BELL, ‘INVALID TIME‘! ,CR,LF,EOM 


"STOPPED AT ',EOM 

‘START CLOCK BY PRESSING RETURN ',EOM 
CR,LF,'TIME SET ТО = ',EOM 

0 s DISPLAY DATA 
Ü 

0 

0 

| АМ! 

CR,LF 

CR,LF,EOM 

32 « ROOM 

5 
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Text continued from page 487: 


ceeding. 
Now again type “TIME” in response to the prompt and 
the display should read: 


A> 12:00:00 PM 


At this point you should have a working clock, Turn 
on the disable switch in your clock board and go through 
the set-time sequence again. There should be a time 
change in the seconds column whenever you type 
“TIME” in response to the CP/M prompt. 

Check out the minutes and seconds registers by setting 
the clock to 12:59:50. In 10 seconds, it should make the 
change to 01:00:00. If it does, congratulations! You now 
have a time-of-day clock—just like the expensive main- 
frame computers. If you have problems, then double- 
check your steps, This program has been thoroughly 
tested and should work. 

If you program in BASIC, include one or two of the 
BASIC subroutines (listings 3, 4, and 5) in your pro- 


grams, You will then be able to get a time readout 
whenever you want by simply calling one of these 
subroutines. 

Note that there are two listings for reading the clock. 
Listing 3 is a program in Microsoft BASIC with the in- 
struction HEX$(X). Not all BASICs have this instruction, 
so there is an alternate clock read (listing 4), which does 
the same thing but less elegantly. 

An interesting note here about the way that the 
НЕХ$(Х) instruction works: remember that the program 
stores the clock as a binary-coded-decimal number. For 
example, 25 seconds would be stored in the register as 
0010/0101. The 2 is stored in the upper 4 bits and the 5 in 
the lower 4 bits. Due to the binary weighting of the 8 bits 
in the register, the HEXS(X) instruction sees what it 
thinks is decimal 37. When called, the instruction duti- 
fully returns the hexadecimal value of this number, or 25. 
Furthermore, it gives us that value as a string, Just what 
we need! Sneaky, isn't it? And very useful in cutting code 
down to size and setting up a printout.. 

Listing 5 is a short BASIC program that enables you to 


Listing 3: А clock-read program in Microsoft BASIC. It can be used as a subroutine in a larger program to allow reading the clock 
when desired. This program makes interesting use of the HEX$(X) instruction. 


10 REM CLOCK PROGRAM BY J.L. CALAWAY & B. HILL 
20 REM РЕВ 12, 1981 02:20:47 PM LISTING #3 
30 REM 
40 REM READ CLOCK PROGRAM FOR BASIC WITH  HEXS(X) COMMAND 
59 REM 
EM КЕМ==5=-====655==5=.-65 READ THE REGISTERS-------------------------- 
70 REM 
88 T(1)=PEEK (69) :T(2})=PEEK (68) :Т(3) =РЕЕК (67) :М1=РЕЕК (70) 
90 IF М1=0 THEN M1$="AM" ELSE М15-"РМ" 
100 КЕМ 
110 КЕМ----- LOOP ТО CHANGE REGISTER VALUES ТО DECIMAL STRINGS-------- = 
120 REM 
130 FOR Ізі TO 3 
140 ТР УАҺ(НЕХ9(Т(І)))<10 THEN TS(I)z"O"4HEXS (T(I)) 
ELSE T$(I)-HEXS (T(I)) 
158 NEXT I 
160 REM 
170 REM------------------------- PRINT ТТ------------------------------ 
180 REM 
199 PRINT "TIME:  ";T$(1);":";T$(2) ;" : "T$ (3) ;" ";М19 
200 REM 
210 REN -tseni STORE AND/OR ВЕТОВМ--------------------------- 


Listing 4: А clock-read program for users who have a version of BASIC without a НЕХЯХ) instruction. It works the same as listing 3, 
but takes twice as much code, It assumes that DIM(X) need not be used if X is less than 10. 


100 
110 КЕМ FEB 12, 
120 REM 
130 REM 
140 


1981 


150 REM---------------------- READ THE 


160 REM 
170 
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REM CLOCK PROGRAM BY J. Lb. CALAWAY AND В. HILL 
03:05:19 PM 


LISTING #4 


READ CLOCK PROGRAM FOR BASIC WITHOUT THE HEX$(X) COMMAND 


REGISTERS------------------------ 


T(1)=PEEK (69) :T(2) -PEEK (68) : T(3) -PEEK (67) :М1 =РЕЕК (70) 


| / 


Listing 4 continued: 


180 IF М1=0 THEN М15-"АМ" 
190 REM 


ELSE M1$="PM" 


200 REM----------- LOOP CHANGES HEX CODE TO DECIMAL STRINGS------------- 
210 REM 
220 FOR I= 1 TO 3 
230 X-T (I) 
240 XzX-16 
250 IF X<@ THEN GOTO 298 
260 ІР Х<10 THEN Т(І)-Т(І)-6 
270 IF Х>10 THEN T(I)sT(I)-6: GOTO 240 
288 REM 
290 IF T(I)<1@ THEN TS$(I)-"0"4RIGHTS (STRS (T(I)),1) 
ELSE Т$(Т) =ВТСНТ$ (STRS (T(I)),2) 
300 МЕХТ І 
310 REM 
320 REM-------------------- PRINT THE STRINGS--------------------------- 
330 REM 
340 PRINT T$(1)":";T$(2);":";T$(3);" "; M1S 
350 REM 
360 REM----------------- STORE AND/OR RETURN AS DESIRED----------------- 


Listing 5: A BASIC program to set the clock by jamming a time into the clock registers. The clock has previously been started in the 
CP/M command mode and is running continuously. The program makes a cursory check for valid entries; an exhaustive examination 
for invalid Нте would require more code. The clock cannot be stopped and started from a BASIC program. 


200 REM CLOCK PROGRAM BY J. Г. CALAWAY & B. HILL 

210 REM РЕВ 12, 1981 02:23:07 PM LISTING 5 

220 REM 

225 REM BASIC PROGRAM TO SET TIME IN RUNNING CLOCK 

230 REM 

240 LINE INPUT "WHAT TIME DO YOU WANT SET (HHMMSS(AM OR PM)"; TS 

250 ТЕ ҺЕМ(Т5)<>8 THEN PRINT СНК (7): "INVALID TIME": GOTO 246 

260 REM 

270 T(l)5VAL(MIDS$(TS$,5,2)): T(2)sVAL(MIDS (T$,3,2)): T(3)sVAL(LEFTS (TS,2)) 
280 ТР MIDS(TS,7,2)="AM" THEN Т(4)=6 ELSE Т(4) =1 

290 ВЕМ 

300 REM----------- LOOP ТО CHANGE SET TIME ТО ВСр-------------------------- 
319 REM 

320 FOR I=] TO 4 

330 XzT(I) 

348 Х=Х-1@ 

350 IF X«0 THEN 388 

360 IF Х<=9 THEN T(I)-sT(I)-*6 

370 ТЕ X»9 THEN Т(І)=Тт(1) +6: GOTO 340 

380 POKE 66+т,0+тТ(Т) 

396 NEXT I 

400 REM 

410 REM----------- PRINT/STORE OR RETURN AS DESIRED------------------------ 


set the clock from BASIC. But this program doesn't start 
or stop the clock. The time code is simply jammed into 
the running clock registers. 

Depending on your variety of BASIC, you may have 
to make a few more changes in the code. If you use 
CBASIC, for example, then you will have to add DIM 
statements to initialize the arrays. Or you could forget 
the arrays and simply use separate variables for the 
hours, minutes, seconds, and the AM/PM registers. If 


your BASIC requires the DIM statement, you may also 
have to initialize the arrays to O. 

While the BASIC listings serve as a starting point, you 
can embroider them as you wish. Maybe you would like 
to store the time in registers to be printed back later in the 
program. Perhaps you would like to display the seconds 
ticking away to add а sense of pressure to a favorite 
game program. Now that you have a clock, you can 
easily do such tricks. We hope you enjoy it. Ш 
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SYSTEMS 


Ace 100 

Franklin Computer Corp. 
claims that its Ace 100 per- 
sonal computer is 100% 
hardware- and software- 
compatible with the Appie 
computer. According to 
the company, all programs 
written for the Apple il, in- 
cluding high- and low-res- 
olution black-and-white 
graphics, will run on the 
Ace without modification. 
Standard features include 
64K bytes of RAM 
[random-access read/write 
memory] and a Videx Key- 
board Enhancer. The Ace 
has an uppercase and 
lowercase 72-key type- 
writer-like keyboard and a 
1 2-key numeric keypad 

The Franklin Ace 100 is 
available for $1595. Con- 
tact Franklin Computer 
Corp., 7030 Colonia! High- 
way, Pennsauken, NJ 
08109, (609| 488-1700. 
Circle 500 on inquiry card. 


Expandable 
Pocket Computer 
The Model PC-2 TRS-BO 

Pocket Computer features 
a BASIC interpreter with 42 
statements, 34 functions, 
and 6 commands. The ex- 
рапдаме PC-2 has full 
string-handling abilities 
with BO-haracter string 
length and two-dimen- 
sional arrays, а 26-char- 
acter alphanumeric LCD 
(liquid-crystal display) with 
uppercase and lowercase 
characters, 2.5K bytes of 
memory, and a built-in real- 
time clock. Additional fea- 
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tures include fully address- 
able 7 by 156 dot-matrix 
LCD graphics and a 60-ріп 
VO interface connector 
Options for the РС-2 in- 
clude an К5-232С interface 
and software, a four-color 
printer/plotter with nine dif- 
ferent character sizes, and 
add-on RAM (гапаот- 
access read/write memory] 
and ROM [read-only mem- 
ory) modules. The PC-2 
costs $279.95. А 4K-byte 
memory module is ауа 
able for $69.95. Contact 
local Radio Shack stores, 
computer centers, and par- 
ticipating dealers, or the 
Tandy Corp, 1300 One 
Tandy Center, Fort Worth, 
TX 76102. 
Circle 501 on inquiry card. 


Wicat 
System 150 

The high-capacity 
Wicat System 150 includes 
an 8-MHz Motorola 68000 
microprocessor (а 1é-bit 
processor, memory, dis- 
play screen, storage, and 
storage backup in a single 
desktop unit. The 1505 
main memory ranges from 
256K bytes to 1.5 mega- 
bytes; standard mass stor- 
age includes а 10-теда- 
byte Winchester hard-disk 
drive and а %60K-byte 
5%-inch floppy-disk drive 
for backup. The single- 
user, real-time, multitask- 
ing 150 can be configured 
with 5 № -inch floppy disks 
Or as an intelligent terminal 
without mass storage. The 
System 150 supports two 
RS-232C serial interfaces, a 
ló-bit parallel interface, 
and Pascal, C, APL, Ada, 


COBOL. FORTRAN, LISP, 


VW/BASIC, and 68000 as- 
sembly languages. 

Hardware options in- 
сінде a videodisc interface 
and а battery backup. Op- 
tional operating systems 
include Unix version 7 and 
a CP/M emulator. The 
Wicat System 150 ranges 
in price from under $4000 
for the intelligent terminal 
to $8500 with the М/іп- 
chester hard-disk unit. 
Contact Wicat Systems, 
1875 South State St., 
Orem, UT 84057, (801) 
224-6400. 


Ax ACI-5 


е 


Desktop Computer 

The ACI-2 desktop com- 
puter features two high- 
performance B-inch floppy- 
disk drives and 64K bytes 
of RAM  [random-access 
read/write memory]. Тһе 
Z80-based ACI-2 can run 
Digital Research's CP/M 2.2 
software апа interface 
with most industry- 
standard terminals, 
modems, and printers 
through three К5-232С 
seria ports. Тһе ACI-2, 
which can be used with a 
modem for communica- 
tions over telephone lines 
and as a smart timeshare 
terminal, is available for 
$2995 from Alspa Com- 
puter Inc, 300 Harvey 
West Blvd., Santa Cruz, CA 
95060, |408) 429-6000. 
Circle 503 on inquiry card. 


PUBLICATIONS 


Konan 
Products Cataloq 
Hard-disk drives and 

controllers, ИО controllers, 
Cables, power supplies, 
and other items are listed 
іп a free catalog of Konan 
products. Contact Konan 
Corp. 1448 North 27th 
Ave,, Phoenix, AZ 85009, 
[800] 528-4563; in Ari- 
zona, [602] 269-2649. 
Circle 504 on inquiry card. 


Understand 
Your VIC 

Understanding Your 
VIC, Volume 1: Basic Pro- 
gramming is a step-by- 
Чер guide to learning 
about your Commodore 
VIC-20. Many of the 
book's exercises give the 
correct results so that you 
have feedback at your 
fingertips. The VIC's color 
and sound abilities can be 
mastered with the help of 
chapters that show you 
how to build demonstra- 
tion programs with these 
features. Another chapter 
describes how the proper 
use of psuedocode and 
data dictionaries can help 
you refine programming 
problems. 

Available in softcover 
for 511.95, Understand- 
ing Your VIC, Volume 1 
can be purchased from 
Commodore dealers or 
directly from Tota! infor- 
mation Services, POB 921, 
Los Alamos, INM 87544, 
(505) 455-7049. 

Circle 505 on inquiry card. 


What's New? 


8088 User's Manual 
Intel's iAPX 88 Book 
details the 8088's architec- 
ture and discuss its 8- апа 
16-5" registers, megabyte 
memory-addressing 
modes, and instruction set. 
An overview of the 8088's 
key features, addressing 
techniques, and functional 
extensions 15 provided. А 
separate hardware section 
covers bus timing and in- 
terface considerations, in- 
terrupt handling, direct 
memory addressing, and 
interfacing memory and 
peripherals. Examples are 
given of multiplexed- and 
demultiplexed-bus personal 
and small-business com- 
puters, ап S-100-bus-based 
design, and an 8088-based 
video-display controller. 
The iAPX 88 Book costs 
$7.50. Contact Intel Corp.. 
Literature Dept., 3065 
Bowers Ave., Santa Clara, 
СА 95051, |408) 734-8102. 
Circle 506 on inquiry card. 


Microprocessor 
Operating Systems 
Microprocessor Operat- 

ing Systems provides in- 
depth descriptions of Na- 
tional Semiconductor's 
BLMX-80, Intels iRMX 
80/88 and iRMX 86, Data 
General's MP/OS, Texas In- 
struments’ Rx, Bel Lab's 
Unix, Motorola's VERSA- 
dos, and 20475 RIO/CP and 
ZRTS operating systems. 
The book is available for 
$11.95 from Microcom- 
puter Applications, POB E, 
Suisun City, СА 94585, 
(707) 422-1465. 

Circle 507 on inquiry card. 


Software 
Business Review 
ICP Software Business 

Review analyzes software 
solutions to business prob- 
lems for the corporate and 
data-processing executive. 
Existing and potential 
information-management 
problems are identified, 
and software solutions are 
proposed. Contact Inter- 
national Computer Рго- 
grams, 9000 Keystone 
Crossing, Indianapolis, IN 
46240, (800) 428-6179; in 
Indiana, [317| 844-7461. 

Circle 508 on inquiry card. 


ТІ Logo Source 

Microcomputers Corpor- 
ation has a new catalog 
and a newsletter for Texas 
Instruments’ TI-99/4A com- 
puter users. The bimonthly 
ТІ Logo Source newsletter is 
filed with reviews and 
news of the latest develop- 
ments in Logo software. 
The catalog is packed with 
lists ОҒ available Logo pro- 
grams. Both are free from 
Microcomputers Согр., 
РОВ 191, Rye, МҮ 10580, 
(914) 967-8370. 
Circie 509 on inquiry card. 


Data Manual 

The design and opera- 
tion of the OB68K] single- 
board computer are de- 
scribed in a data manual 
availabie from Отпбуе. 
The OB6B8Kl computer 
system features the 
Motorola 16-bit MC&8000 
microprocessor on a Multi- 


bus/IEEE P796 bus and soft- 
ware compatibility with 
Motorola's MEX67BKDM. 
The manual is available for 
$10 from Omnibyte Corp., 
245 West Roosevelt Rd., 
West Chicago, № 60185, 
(312) 231-6880. 

Circle 510 on inquiry card. 


Microcomputer 
Buyer's Gulde 
Webster's Microcom- 
puter Buyer’s Guide re 
views more than 150 
microcomputer systems 
from more than SO suppk- 
ers. individual chapters 
elaborate on the general 
topics of theory, applica- 
tions, independent soft- 
ware vendors, and a wide 
range of display and print- 
ing terminais. The guide 
costs $25, plus $2.50 
postage and handling. 
Contact Computer Refer- 
ence Guide, 135 South 
Harper Аме., Los Angeles, 
CA 90048, |213) 852-4886. 
Circle 51] on inquiry card. 


CP/M Users 

Software Directory 

Vital [nformation's 
CP/M software directory is 
designed to aid hobbyists 
in the selection of soft- 
ware and peripherals. The 
directory contains more 
than 3000 entries, divided 
into 33 sections Бу sub- 
ject. Program entries in- 
clude publisher and list 
price. A toll-free hotline is 
available for subscribers 
who have software, hard- 
ware, or peripheral ques- 
tions. 


The directory costs 
$19.95, plus $1.50 post- 
age. Contact Vital Infor- 
mation Inc., 7899 Mastin 
Dr. Overland Park, KS 
66204, (BOO) 255-5119; in 
Kansas, [913] 381-1818. 
Circle 512 on inquiry card. 


PERIPHERALS 


Hide Your Modem 
The MBIO303 is a com- 


pact — Belil-compatible 
300-bit-per-secand {bps} 
modem intended for space- 
saving applications. It mea- 
sures 5.8 by 5.75 by 2 cm 
(23. by 24 by * inches) 
and requires 33.5 square 
cm (5% square inches) of cir- 
Cuit-board area. It operates 
in ful-duplex, manual ort- 
ginate, and manual or auto- 
matic answer. It interfaces 
at standard transsstor-trarr 
sstor logc [ТТН levels. 
Power requirements are 40 
milliamperes [mA] at +5 
volts (V| DC, 25 mA at +B 
to +18 V DC, and 25 mA 
at -5to – 12 V DC. it can 
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communicate with Вей Sys- 
tem 103 and i13 series 
modems, with Bell 212A 
and Vadic 3400 series 
modems operating in the 
low-speed (300 bps] mode, 
and with acoustic-coupler 
data sets that use compie- 
mentary signaling апа 
handshake sequences. For 
further information, contact 
Micro-Baud Systems Inc., 
3393 De La Cruz Blvd. 
Santa Clara, CA 95050, 
(408) 727-5275. 

Circle 513 on inquiry card. 


Single-Card EPROM 
Programming 
Giddings & Lewis Elec- 
tronics’ single-card EPROM 
Programmer Module is de- 
signed to program 2708 


EPROMs (erasable pro- 
grammabie read-only 
memories}. It doesn't re- 
quire a special software-de- 
velopment system because 
it plugs directly into your 
production system. The 
module fits into a standard 
| 14-miliimeter-  {4'2-inch-] 
wide nest. The easy-to-use 
Programmer pulses each 
EPROM 100 times рег 
byte, total programming 
time is 100 seconds рег 
kilobyte of memory. 

The EPROM  Prograrn- 
mer Module costs $295. 
Contact Giddings & Lewis 
Electronics, 142 Doty St. 
РОВ 590, Fond du Lac, WI 
54935, |414) 921-9400. 
Circie 514 on inquiry card. 
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KIM-Compatlibie 
Min-Disk Systems 
Percom Data Сот- 
pany's MFD mini-disk stor- 
age systems for AIM-65, 
KIM, and SYM computers 
are available in one-, two-, 
and three-drive versions. 
The MFD systems are avail- 
able in 40- and &O-track 
models and м both 
standard- and "Тірру-” 
drive versions. The 4O-track 
drive can store 102K bytes 
of formatted data; the 
80-track drive stores 205K 
bytes. 

An MFD system includes 
a disk-controller circuit 
card, a disk operating sys- 
tern (DOS) in ROM and on 
a disk, an interconnecting 
Cable, user's manual, and 
disk drives. Two controllers 
are available: one for the 
AIM-65, the other for Per- 
com's System-50 (55-50) 
bus. Utilities and a 
20-command library аге 
supplied on the system 
disk. Tne DOS communi- 
cates directly with an Aim 
Monitor, Editor, BASIC, or 
other AIM program 
through your VO and Fl 
and F2 keys. 

The Percom MFD drive 
systems start at 5599.95. 


An interface for connecting 
the drives to your com- 
puter costs 549,95. Con- 
tact Percom Data Co., 211 
North Kirby, Garland, TX 
75042, (214) 272-3421. 

Circle 515 on inquiry card. 


Paddle-Adapple 

The Paddle-Adappie VO 
expansion adapter lets soft- 
wae writers create four- 
player games with each 
player having paddle and 
push-button controls. 
Paddle-Adapple plugs into 
the Apple lls game port 
and works in tvvo modes: 
the fist lets you select 
between two devices 
plugged into the Apple; the 
Second takes advantage of 
the Apple's ability to handle 
up to four game controllers. 
In either mode, the Paddie- 
Adapple's “jumper” sockets 
can be configured to meet 
designer needs, such as ex- 
changing X and Y axes or 
reassigning push-button 
numbers. 

The Paddie-Adapple is 
compatible with al Apple 
software and with most 
game i/O devices. The shit- 


key modification is sup- 
ported, ІС costs $29.95 and 
is available from Southern 
California Research Group, 
РОВ 2231-В, Goleta, CA 
93118, (805) 685-1931, 

Circle 516 on inquiry card. 


Clock/Calendar Board 
Columbus = Instruments’ 
IB-902AB interface card 
converts the АМ-65, PET, 
KIM, 6502, and 6800 com- 
puters into dedicated lab- 
oratory and industrial mea- 
surement systems. lt con- 
tains а 12-bit A/D (апаод- 
to-digital!l| converter, а 
16-сһаппе! multiplexer, а 
feal-time clock/calendar 
with battery backup, and 
space for an additional 16K 
bytes of memory. The 
clock/calendar is crystal- 
controlled to three seconds 
per month and provides 
time in seconds, minutes, 
hours, day of week, date. 
month, and year. A 12- or 
24-hour clock is selectable, 
and programmable inter- 
rupts from 1024 per second 
to 1 per second are 
available. The onboard bat- 
tery backup will provide the 
accurate time of day for up 
to four years. Conversion 
time of the A/D converter is 
35 microseconds. Power re- 
quirements are + 15 volts. 
Supplied with demonstra- 
tion programs Гог setting up 
the clock/calendar, reading 
analog channels, and 
addressing and testing 
memory, the 1ІВ-902АВ 
COsts 51270. Contact Col- 
umbus Instruments, 950 
North Hague Ave., Colum- 
bus, ОН 43204, (614) 
488-6176. 
Circle 517 on inquiry саға. 


What's New? 


Adam Famlly 


The Adam family of add- 
on modules are designed to 
bring mini- and microcom- 
puters into the world of 
data acquisition. The 
modules accept up to 16 
analog inputs from a wide 
variety of analog devices 
and transducers such as 
ternperature, flow-rate, and 
current sensors. The 
modules convert input 
voltage to digital values 


with a resolution of 8 bits. 
Adam modules аге avail- 
able with either an interface 
for the TRS-80 Expansion In- 
terface or with an В5-232С 
asynchronous interface. 
The TRS-80 version costs 
$190; the RS-232C interface 
is $250. For details, contact 
Small System Design, РОВ 
4546, Manchester, NH 
03108. (603) 432-7929. 
Circle 518 on inquiry card. 


5-Megabyte 
Memory System 


The LS525, a 5-megabyte 
memory system, іпсог- 
porates a Seagate 57506 
54-inch Winchester hard- 
disk drive, Logical Systems’ 
LDOS disk operating 
system, a linear power sup- 
ply, and the LSi 500 series 
controller. A separate host 
adapter provides cross- 
connections to different 
central processors апа 


buses. All TRS-80 programs 
currently running under 
TRSDOS or NEWDOS will 
operate with LDOS, 

The LS525 costs $3750, 
including a manual that 
details LDOS operations. 
Contact Laredo Systems 
Inc., 2264 Cale de Luna, 
Santa Clara, CA 95050, 
|408) 980-1888. 

Circle 519 on inquiry card. 


To Alphasyntaurl 

and Bach 

The Alphasyntauri syn- 
thesizer is a modular instru- 
ment system that uses 
computer programs rather 
than hard-wired com- 
ponents to create and con- 
trol sounds. Based on the 
Apple 1 mkrocomputer, 
the Alphasyntaur) gives 
musicians an all-digital in- 
strument that doesn't re- 
quire programming or 
computer expertise. 

An Alphasyntauri music 
system is made up of the 
Alphaplus operating sys- 
tem, instrument definitions, 
software utilities, a 61-note 
keyboard, foot pedals, and 
a computer interface. 
Mountain Computer's 
Musicsystem synthesizer 
provides 8-voice stereo po- 
lyphony. The complete 
system, including the 
Apple ti, costs 55000. The 
instrument alone costs 
$2100. The Alphasyntauri 
is available from selected 
Apple dealers. А demon- 
stration record costs $2. 
Contact Syntauri Corp., 
3506 Waverly St, Palo 
Alto, CA 94306, (415) 
494-1017. 

Circie 520 on inquiry card. 


Darerc ad! | 


; Е 
накна | о 


Bell-Compatible 
Modem 
The Datec 33 is a O- to 
300-bit-per-second (Ыр) 
Bell-compatible orig- 
inate/ansvver modem fea- 
turing a front panel 


voice/data button, iong 
space disconnect, five diag- 
nostic tests, and built-in 
“А” control. The modular- 
designed rack-mountable 
modem will operate with 
any telephone over dial 
networks or over two-wire 
leased lines. The computer- 
to-terminal interface is а 
standard RS-232C connec- 
tion. 

The Datec 33 has a sug- 
gested retail price of $399 
in a stand-alone version 
and $325 for a card model. 
Contact Datec тс. 300 


East Мат St, Carrboro, 
NC 27510, (919) 
929-2135. 


Circie 521 on inquiry card. 


Joystick Interface 

Joy-6 is a joystick inter- 
face for TRS-80 Models | 
and || that features push 
buttons, sound-effects cap- 
ability, and control soft- 
ware. It can be used as a 
6-сһаппе! analog-to-digital 
converter with temperature 
sensors or other trans- 
ducers, and it can drive an 
external relay for control ap- 
plications. 

A complete Joy-6 pack- 
age includes two joysticks 
with push buttons, power 
supply, user's manual, and 
the Joypak-], a 16Кфуе 
machine-language cassette 
packed with 9х joystick 
games. The Model Ill ver- 
sion requires ап adapter 
cable. Joy-6 costs $124.95; 
a kit version is available for 
599,95. Contact Mega Sys- 
tems Inc., 262 Park Lane, 
King of Prussia, PA 19406, 
(215) 337-3876. 

Circle 522 on inquiry card. 
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New Products 
from Commsoft 

Commsoft's CW/89 soft- 
ware package lets harn- 
radio operators send and 
receive Morse code with 
their Heath H-8/H-19 or 
Heath/Zenith 2-89 micro 
computers. The CW/89 fea- 
tures a Split-screen display, 
4- to 99-word-per-minute 
Operation, the ability to 
receive autotrack, а 
IOOO-character pretype 
buffer, ten user-definable 
messages, a break-in 
mode, on-screen system 
Status, disk МО, hard-copy 
Capabilities, and a code- 
practice section. All corn- 
munications can be sent to 
a printer or stored on a 
disk, The CW89, which re- 
quires a hardware interface 
such as Commsoft's 
Codem, is available for 
599.95. postpaid. 

The Codem interface is a 
universal continuous-wave 
(СМЛ interface that con- 
verts received CW audio 
into К5-232С or TTL signal 
levels and К5-232С ог TTL 
signal levels to transmitter 
keying, so the Codem dou- 
bles as a code-practice 
oscillator and CW regen- 
erator. The Codem costs 
$124.95; а 9-уо! DC 
power supply is 59.95. А 
complete package consist- 
ing of the software, 
Codem, an interface cable, 
power supply, documenta- 
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tion, and shipping fees 5 
available for $249.95. Con- 
tact Commsoft, 665 May- 
bell Ave., Palo Alto, CA 
94306, |415) 493-2184. 
Circle 523 on inquiry card. 


Modem Plus 

The Modem-Plus is a 
1 200-bit-per-second [bps] 
202C/S-compatible modem 
for the $100 bus. The 
address-selectable, orig- 
inate/answer modem рго- 
vides 5100 interface re- 
quirements, an on-board 
modem  LJART [universal 
asynchronous receiver/ 
transmitter} with selectable 
word format, hardware- 
automatic pulse-dialing, 
16-digit memory for redial, 
and modem sense and con- 
troi lines using polling 
methods. Registered with 
the FCC for drect connec- 
tion to the telephone sys- 
tem, the Modem-Plus is 
available in two models: 
one has а second on-board 
UART with selectable word 
format connected to а sep- 
arate К5-232С /О port; the 
other provides modem in- 
terrupts to the processor 
rather than the RS-232C 
port. The Modem-Plus ts 
available for $595 from In- 
tegrated Design Engineer- 
ing Inc. РОВ 16307, St. 
Louis; MO 63125, [314! 
487-1188. 
Circle 524 on inquiry card. 


Get into Warp Drive 


The Warp Drive hard- 
ware and software pack- 
age allows extended- 
address 5100 RAM {гап- 
dom access read/write 
memory] to emulate a disk 
drive under CP/M version 
2.2, providing an increase 
in speed up to 40 times 
faster than floppy disks. 
The Warp Drive is based 
on Compupro's dual-pro- 
cessor 8085/8088 board, 
which allows as much as | 
megabyte of extended- 
address RAM to behave 


lke a disk drive under 
CP/M-80 on the 8-MHz 
8085 and to appear as 
directly addressable 
memory when running 
CP/M-B6 on the 8-MHz 
8088. А! CP/M 2.2-com- 
patible software runs on 
the Warp Drive without 
modifications. 

The Warp Drive is avail- 
able from G & G Engineer- 
ing, 13708 Doolittle Dr.. 
San Leandro, CA 94577, 
(415) 895-0798. 

Circle 525 on inquiry card. 


Multiple-Output Power Supply 


The Model МР400 
Power Supply can drive 
small line printers and low- 
current floppy-disk drives. it 
provides outputs of +5 
volts [V] DC at 5 amperes 
[^] with overvoltage pro- 
tection, +12 VDC at 
0.5 А. -5 VDC at 0.5 A, 
and +24 V DC at 0.75 А 
with a 1.2-A surge capabili- 
ty. The +5-V DC output is 
regulated to 0.1%; ай 
others to 5%. Noise and 
ripple аге less than 10 mili- 
volts. The МР400 fits into 


standard slope-front micro- 
processor enclosures and 
requires either 115 or 230 
V AC + 10% input power. 
An aluminum heat sink 
maintains iow ambient tem- 
peratures. The MP400 
Power Supply costs $72 in 
original-equipment-manu- 
facturer quantities and is 
available from СЕ! Corp. 
Grenier Industrial Park, POB 
501, Londonderry, NH 
03053. (603| 623-8888. 

Circle 526 on inquiry card. 


What's New? 


Microspeed 

Apple Il, 1 Plus, and ill 
users can realize processing 
speeds up to 100 times 
faster than Appiesoft BASIC 
with the Microspeed Lan- 
диаде System. Developed 
from an extended FORTH, 
Microspeed is a hardware 
and software package that 
uses the intel 8231A arith- 
metic processor and inter- 
active compiler to provide 
enhanced programming 
capabilities such ав print 
formatting, fast high-reso- 
lution and "'turtie" graph- 
ics, and extended, high- 
speed mathematical func- 
Lions. 

System utilities include 
line- and screen-oriented 
text editors and a 6502 as- 
sembler. Each Microspeed 
comes with an auxiliary 
processor card, a user's 
manual, and two disks of 
Software. 

Two Microspeed config- 
urations are available: 
Microspeed ||, which uses а 
2-MHz 8231A arithmetic 
processor, and Microspeed 
i+, which uses (һе newer 
4-MHz 8231 A. Microspeed 
If costs $495, Microspeed 
I+ costs $645, Тһе 
manual is available sepa- 
rately for 535. Contact 
Applied Analytics Inc., 
Suite 200, B910 Brookridge 
Dr., Upper Mariboro, MD 
20772, [301] 627-6650. 
Circle 527 on inquir y card. 


Mice in Your System 

Upgrade your microcom- 
puter to a development tool 
with MICE—Micro in- 
Circuit Emulator. A dual- 
processor, two-board 
device with a built-in line 


assembler and a two-pass 
disassembler, MICE features 
rea-time emulation up to 5 
MHz апа an R5-232C inter- 
face for modems or ter- 
minals with data rates from 
І10 to 9600 bits per sec- 
ond. 

MICE is available for 
8085A, 280, Z80A, 2808, 
5502, NSCB8OO, 8048, 
8049, апа 8050 microcom- 
puters. Prices range from 
51495 to 55000. Obtain 
additional details from 
Microtek Lab Inc., 17221 
South Western Ave., 
Gardena, CA 90247, |213) 
538-5369. 

Circle 528 on inquiry card. 


Hollister 
Microsystems 

Hollister Microsystems 
supplies interface boards, 
peripheral devices, and 
software for the Apple Il, 
the IBM Personal Com- 
puter, and other micro- 
computers. For the Apple 
|, Hollister offers а 6800 
Cross-assembler on disk 
arid ап EPROM- (erasable 
programmable read-only 
memory) programmer! 
EPROM card for ргодгат- 
ming 2716, 2732, 2732A, 
and 2764 ЕРКОМ$. Other 
products for the Apple in- 
clude an  EPROM/ROM 
simulator and а 24-bit 
parallel VO card with high- 
level-drive and master/ 
slave stacking capabilities. 

For complete details on 
these and other products, 
contact Hollister Micro- 
Systems, 5081 Fairview, 
Hollister, CA 95023. (408) 
637-0753. 
Circle 529 on inquiry card. 


No More V/alting 

If you're tired of waiting 
for your printer, plotter, or 
other peripheral to finish its 
job so you can get back to 
your computer, the Micro- 
cue may be what you've 
been waiting for. Microcue, 
a programmable ZBO-based 
frst-in, first-out (FIFO) de- 
vice, accepts data from 
your computer and drives 
the printer from its own 
memory, freeing the host 
computer for other chores. 
А multiport Microcue сап 
connect multiple printers 
and computers and select 
between them from swit- 
ches or software control. 


Apple Cat Il 

The Apple-Cat || is a 
large-scale integration (151 
modem that converts your 
Apple It or И Pius computer 
into a functional tele- 
phone, complete with a 
handset. it can automati- 
cally answer, dial, re-dial, 
and disconnect а tele- 
phone cal. Both Baudot 
and АЗС! code are com- 
bined in this single add-on 
product. For the deaf and 
hearing impaired, a special 
45.5-bit-per-second [bps] 


The Microcue SP has serial 
and parallel ports and can 
convert from one fo the 
other. 

In addition to buffering, 
al Microcues are down- 
load-programmable, which 
allows for рой and select, 
code conversions, data far- 
matting, modem operation, 
and interfacing to other sys- 
tems. Present modeis have 
from two to eight ports and 
Тек to 32K bytes of mem- 
ory. Prices start at 5299, 
Contact Microcompatible, 
POB 7624, Atlanta, GA 
30357, (404) 874-8366. 
Circle 530 on inquiry card. 


Baudotcoded Weitbrecht 
modem is provided for use 
with teletypewriters |ТТҮ5). 

Data-transmission rates 
range from 50 to 1200 bps. 
Software is supplied on a 
floppy disk. A separate RS- 
232C serial port is pro- 
vided, and the Apple Cat ll 
also offers а  26K-byte 
memory-storage area and 
software controls that 
assure the accurate trans- 
mission of data. 

An Optional program 
chip provides compatibility 
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with many languages апа 
Operating systems, includ- 
ing BASIC. Pascal, апа 
CP/M. The Apple-Cat I 
costs $389 and is available 
from authorized Novation 
distributors. Contact Nova- 
tion Inc, 18664 Oxnard 
St, Tarzana, CA 91356, 
(213) 996-5060. 

Circle 531 on inquiry card. 


BO-Column 
PET Adapter 

Execom's 80-column 
adapter, circuit board, and 
ROM combination lets you 
switch the Commodore 
PET's 4O-column display to 
an 8O-column display from 
the keyboard or through 
program control The kit 
contains a dual 24-ріп 
socket, a circuit board that 
replaces the existing screen 
programmable memory, 
and an 8O-column refer- 
ence ROM that plugs into 
an expansion slot. 

The circuit board and 
ROM combination is de 
signed for the 2000, 3000, 
and 4000 series of 
PET/CBM computers that 
are designed for version 3.0 
or 40 BASIC but do not 
have a video-display or a 
display-controller chip. The 
kit costs $275; Execom will 
instal the adapter for an ad- 
ditional 575. An optional 
board that allows the ROM 
to be used with any other 
2K-byte ROM in any expan- 
sion socket is available for 
525. For details, contact Ex- 
ecom Corp. 1901 Polaris 
Ave. Racine, WI 53404, 
(414) 532-1004. 

Circle 532 on inquiry card. 
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265: Database 
Processor 

The Z65 Database Pro- 
cessor is an applications de- 
velopment tool for the 
Apple il. It consists of a 280 
microprocessor, a 6502-to- 
280 software interface, 
and a Z80 implementation 
of the МОВ5 database- 
management program, 
which is based on an ex- 
tended-network data 
model With the 265, all 
applications development 
5 performed within the 
Apple disk operating 5у5- 
tern using Applesoft BASIC. 
Database manipulations 
are handled by the 280, 
which increases the 650275 
speed. 

With documentation, 
the Z65 package is avail- 
able through a single-user 
license for $1600. Without 
the ZBO card, the Z65 soft- 
ware costs $1500, includ- 
ing documentation. Man- 
uals can be purchased sep- 
arately. For details, contact 
Micro Data Base Systems 
inc.. РОВ 248, Lafayette, 
IN 47902, [31 7) 448-1616. 
Circle 533 on inquiry card. 


GMES SS SSS уа: 
MISCELLANEOUS 


Video Attributes 
Controller 

The CRT 8021 Video At- 
tributes Controller (МАС 
works in conjunction with 
a character-generator ROM 
to provide video attributes 
and graphics for a display 
screen. An n-channel 
MOSLS! [metakoxide serni- 
conductor/large-scale іп- 
tegrated) circuit, the 8021 
processes and serializes 


What's New? 


parallel data from the char- 
acter generator for direct 
connection to the video in- 
put of a display-screen 
monitor, Attributes are 
added to alphanumeric 
data as you choose. The 
8021 features both field and 
character attributes graphics 
modes, а 20-MHz video 
shift register, cursor, and 
separate data and attributes 
latches. Attributes include 
reverse "video, character 
blink and blank, underline, 
and strike through. For 
more details, contact Stan- 
dard Microsystems Corp., 
35 Marcus Blvd, Haup- 
pauge, NY 11787, (516) 
273-3100. 

Circle 534 on inquiry card. 
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Patch Set 

Monitors Line Signals 

5угуду'ѕ 85-232 Patch 
Set is a handheld device 
that connects inline with 
an interface cable, ter- 
minal, or modem. De- 
signed for engineers and 
field-service personnel 
working with custom or 
nonstandard interfaces, the 
Patch Sets two 26-ріп 
headers and jumpers per- 
mit line monitoring and full 
configuration of all 25 line 
signals. This lets the user 
completety define the con- 
figuration by means of 


jumper cables. The unit 
does not affect communi- 
cations and is transparent 
to the line. 

About the size of a busi- 
ness card, the Patch Set 
conforms to RS-232C stan- 
dards and comes with ten 
2-ріп, four 3-pin, and one 
4-pin jumper assemblies. 
The RS-232 Patch Set costs 
$111. Contact Syzygy, 256 
West San Bernardino Rd., 
Covina, CA 91723 |213) 
332-3320. 

Circle 535 on inquiry card. 


Filpper Flips Signals 

А Software-controllable 
switch that lets you switch 
voltage signals with simple 
software commands, the 
Flipper can be used be- 
tween alternate video sig- 
nals such as those gene- 
rated by the Apple and an 
80-column video board. 
The device plugs into the 
game port on the Apple 
and makes use of annun- 
ciator output zero [ANO]. It 
allows unobstructed use of 
all the remaining functions 
for game I/O by providing a 
parallel game МО connec- 
tor. 

The Ғіррег has two RCA 
phono jacks for input and 
one for output, and it can 
be arranged to have one 
jack for input and two for 
output. The board drains 30 
miliamperes when the relay 
is energized. The Flipper 
costs $50 and is avaiable 
from Aurora Systems Inc., 
2040 East Washington 
Ave. Madison, WI 53704, 
(6508) 249-5875. 

Circe 536 on inquiry сага. 


What's New? 


Dynamic Memory Board 


The СІ-6800-2 dynamic- 
memory board for the Ex- 
orcisor і and ! and Rack- 
well international's System 
65 plugs directly into exist- 
ing Exorcisor connectors. 
Available in 16К-, 48К-, 
and 64 Kbyte configura- 
tions, the board allows 
maximum processor 
throughput with the use of 
hidden-refresh control logic 
onboard. Data-access time 
is 225 nanoseconds jns) 
and cycle time is 400 ns, 
which allows the board to 
operate as a Static pro- 
grammable memory at 
cock rates in excess of 
! 5 MHz. For 2-MHz opera- 
tíon, the board can be con- 
figured to use a cycle-steal- 


ing refresh operation. 
Onboard memory-select 
is available in 4K-byte in- 
crements to up to 64K 
bytes of memory. Another 
feature is onboard even 
parity with output jumper- 
selectable to the system 
bus as a parity error or non- 
maskable interrupt. The 
board's power con- 
sumption is under 7 watts. 
Prices range from $475 
for the 16Kbyte by 8-bit 
version to 5575 for the 
64K-byte by 8-bit version. 
Contact Chrisin Industries 
Inc, 31352 Via Colinas 
#102, Westlake Village, 
СА 91361, (213) 991-2254. 
Circie 537 on inquiry card. 


Remote Transmitter Controls Appliances 


The BSR System Х-10 
Mode! TR274 remote tele- 
phone transmitter is a por- 
table, calculator-sze trans- 
miter that is used in con- 
junction with a personal 
computer and your tele- 
phone. With the TR274, 
уои can contro! any lights 
and appliances that are 
hooked up to your base sta- 
tion from any telephone, 
anywhere, The TR274 


works with answering 
machines as well, The 
transmitter must be used 
with the TR270 telephone 
responder/controiler. The 
Model TR274 telephone 
transmitter costs $29.99. As 
a set, the TR274 and the 
ТК270 cost $99,99, Con- 
tact BSR Ltd, Rte 303 
Blauvelt, NY 10913, (914) 
358-6060. 

Circle 538 on inquiry card. 


SOFTWARE 


Package of Mysterles 
The Applied Mysteries 
Package consolidates the 
information in H. C. 
Pennington's TRS-BO Disk 
& Other Mysteries into 
easily understood con- 
cepts. The package in- 
cludes disassembled 
listings of bootstrap 
loaders with comments, 
descriptions of encoding 
methods that render 
floppy disks difficult to 
сору, а utility program for 
viewing а file's device- 
contro] block, апа pro- 
cedures for disassembling 
system files. The Applied 
Mysteries package 
(booklet and floppy disk) 
costs $17.95, plus $2 
postage. Contact Applied 
Softwares, 4316 Vermont 
Court, Virginia Beach, УА 
23456. 
Circle 539 on Inquiry card. 


Print Diagrams 

of Your Projects 

The expanded  PMS-II 
project-management sys- 
tem has the ability го pre- 
pare net-change reports 
that compare the current 
status of a project to a 
previous status. In addition 
to critica-path analysis, 
data-management, and re- 
porting capabilities, PMS-l) 
can calculate gains and 
losses that can be dis- 
played in both calendar 
and net working days 
format. Accommodating 
more than 1000 simul- 
taneous activities for each 
project, PMS-li can calcu- 
late a critical-path schedule 


based upon a three- to 
sever-day week, while 
omitting holiday periods. 
РМЫ-І will operate with 
any microcomputer run- 
ning under Digital Re- 
search's CP/M 2.2 operat- 
ing system and Compiler 
systems’ CBASIC 2.07. 
Two 8-inch disk drives and 
а 132-column printer are 
required. РМ$-1 costs $995. 
Contact North America 
Mica Inc., Suite 240, 11772 
Sorrento Valley Rd. San 
Diego, СА 92121, |714) 
481-6998. 5 
Circle 540 on inquiry card. 


Level Г COBOL 

Mainframe applications 
programs written to ANSI 
74 COBOL standards can 
now һе transported to 
microcomputers with 
minimal conversion thanks 
to Micro Focus Іпс. 5 Level 
| COBOL. The easy-to-in- 
stall language fully meets 
the specifications set forth 
by the American National 
Standards Institute |АМ9) 
for Level 11 COBOL mod- 
ules, including nucleus. 
table handling, sequential 
/О, relative and indexed 
ШО, interprogram com- 
munication, апа sort/ 
merge operations. 

Level |! COBOL is ava- 
able for 8086-based com- 
puters and any computer 
with a С language com- 
piler, such as the ZBOOO, 
the 68000, and the 
РОР-11. Contact Micro 
Focus іпс., 1601 Civic Cen- 
tre Dr, Santa Clara, CA 
95050, |408) 496-0176. 
Circie 541 on inquiry card. 
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What's New? 


Get т Synch 

Synch is a 2780/3780 
ІВМ binary synchronous 
software communications 
package for the Radio 
Shack TRS-80 Model H. 
Emulating 2770-, 2780- 
and 3780-type bisynchron- 
OUS work stations at data 
rates of up to 9600 bits per 
second, Synch supports 
transparency, buffer ex- 
pansion from 128K bytes 
to 512K bytes, space com- 
pression, RVI [processor in- 
terrupt], and multipoint cir- 
Cuits. Synch provides Юуу- 
cost К.Е [remote job entry) 
capabikties and automatic 
features that allow up to 
100 files to be arranged for 
unattended operations. 

Including documenta- 
tion, Synch costs $500. 
Contact Westico Inc., 25 
Van Zant St, Norwalk, CT 
06855, [203] 853-6880. 
Circle 542 on Inquiry card. 


Quic-N-Easi 
Program 
Development 

The Quic-N-Easi pro- 
gramming system ties to- 
gether formatted and 
edited data entry with pro- 
cessing, printing, and file- 
handling capabilities іп- 
cluding index-sequential, 
sequential, and random- 
access methods. The sys- 
tem features a screen 
builder, parameter-driven 
content editor, ап inter- 
preter language, and a 
print-format handler, 

Quic-N-Easi will oper- 
ated with most CP/M, 
280-раѕеа microcomputers 
with a minimum of 48K 
bytes and one disk drive. It 
costs $395, including a self- 
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teaching guide, reference 


manual and reference 
card. Contact Standard 
Microsystems Inc., 136 
Granite Hill Court, Lang- 
horne, РА 19047, |215) 
968-0689. 

Cirde 543 оп inquiry card. 


Communications 
Software 
for Osborne 

Тһе Micro-Link com- 
munications package is de- 
signed exciusively for the 
Osborne I's video-display 
screen, |t uses the 
Osborne's RS-232C port 
with a standard modem to 
communicate over tele- 
phone fines with other 
computer users as well as 
with computerized bulletin 
boards and information- 
retrieval services. One such 
service, The Source, has or- 
ganized an electronic mail- 
box for members of the 
Osborne Users Group. Ori- 
ginate and answer modes 
as well as ful- and haf- 
duplex operation are sup- 
ported. Operating at 300 
bits per second (bps}, 
Місго-іпк allows files to be 
transmitted in character, 
line, or memory-biock pro- 
tocols. Files can be pre- 
pared in advance and 
transmitted autornatically, 
and a complete two-way 
record of communication 
can be recorded in mem- 
огу and on disk. 

With documentation 
and software оп disk, 
Micro-Link costs 589. Con- 
tact Osbome Computer 
Corp. 26500 Corporate 
Ave. Hayward, СА 
94545, [41 5] 887-8080. 
Circle 544 on inquiry card. 


Microline 
Graphics Package 
Okidata's all-points- 

addressable graphics soft- 
ware package lets you 
create flowing lines and il- 
lustrations with any Micro- 
line printer. Each dot in the 
60- by 66-dot-per-square- 
inch field is under your 
control. А software algo- 
rithm, supplied on floppy 
disk, lets you translate data 
displayed by an Арре 
computer into parallei data 
that can be used by the 
Microline printer. The 
Apple displays data in a 
280 ру 192 аш format, 
and the software sets it up 
proportionally for printing 
on a one-to-one basis. 
The package consists of 
two programmable read- 
only memories (PROMS) 
and a floppy disk. ІГ5 
available for the Microline 
Models 82A and 83A for 
$100 at local dealers. As a 
Standard feature on the 
Microline Model 84, the 
package provides a 72- Бу 
7 2-dot-per-square-inch for- 
mat. Contact Okidata 
Comp. 111 Gaither Dr. 
Mt. Laurel, NJ 08054. 
Circle 545 on inquiry card. 


FORTH 
Source Code 

А variety package of 
FORTH source code con- 
taining many previously 
unpublished FORTH defini- 
tions is available on an 
8-inch disk from Timin En- 
gineering. The package in- 
cludes data structures, soft- 
ware-development aids, 
string manipulators, an ex- 
panded 32-bit vocabulary, 
a screen calculator, a typ- 


ing practice program, and 
a menu generation/selec- 
tion program. Also provid- 
ed are examples of recur- 
sion, < BUILDS. . .DOES> 
usage, output number for- 
matting, assembler defini- 
tions, conversational pro- 
grams, 100 screens of soft- 
ware, and 100 screens of 
instructional documenta- 
tion. The screens can be 
used with Timin FORTH or 
any other FIG (FORTH In- 
terest Group) FORTH. 

The variety package of 
FORTH source code costs 
$75. Contact Timin Engi- 
neering Со. Suite Е-2, 
9575 Genesee Ave. San 
Diego, СА 92121, |714! 
455-9008. 

Circle 546 on inquiry card. 


Entertainment 
Products 

Arcade Machine, Red 
Alert, Track Attack, and 
Midnight Magic are four 
new entertainment prod- 
ucts from Broderbund Soft- 
ware. 

Arcade Machine lets you 
create arcade games for 
one.or two players, featur- 
ing monsters, sound ef- 
fects, automatic scoring, 
fast loading, and automatic 
boot to a title page with 
your name and your 
game's title in large graphic 
letters. 

Red Alert requires a joy- 
stick, which helps you 
wield radar, ack-ack, and 
rockets to protect your 
base against an alien men- 
ace. Track Attack is a fast- 
paced, high-resolution 
game with color graphics, 
large-scale animation, and 
three train-robbery scenar- 


ios from which to choose. 
The Midnight Magic high- 
resolution pinball game has 
dual flipper controls, upper 
and lower playing levels, 
and a host of other effects. 
The products range in 
price from $29.95 to 
$49.95. Each requires a 
48K-byte Apple 11 with 
DOS 3.2 or 3.3, For details, 
contact Broderbund Soft- 
ware, 1938 Fourth Аме, 
San Rafael, CA 94901, 
(415) 456-6424. 
Cirde 547 on inquiry card. 


Depreclation Planner 

Designed for the Apple 
computer, the Deprecia- 
tion Planner keeps track of 
depreciable assets for ac- 
counting and tax-planning 
purposes. incorporating 
both pre-January 1981 de- 
preciation methods апа 
the new post-January 
1981 depreciation meth- 
Ods, the Planner auto- 
matically calculates current- 
month depreciation, year- 
to-date, and  life-to-date 
amounts. A modeling fea- 
ture iets you experiment 
with all forms of deprecia- 
tion for each asset. Lists of 


items potentially eligible for 
investment tax credit in 
each fiscal year can be 
printed, as well as a depre- 
ciation-projection report 
listing current and folow- 
ing-year depreciation for in- 
dividual assets. The Plan- 
ner can provide a printed 
list Of assets in five formats: 
tag numbers, location, de- 
preciation type, deprecia- 
tion method, and asset life. 

Contact DakinS Corp. 


7475 Dakin St, Denver, 
CO 80221. |303) 426- 
6090. 


Circle 548 on inquiry card. 


HP 83/85 
Ене Manager 

The Hewlett-Packard File 
Manager Software Pac 
gives owners of HP 83/85 
computers electronic file- 
management capabilities. 
The File Manager lets you 
create your own forms for 
entering data into the filing 
system. Data can be up- 
dated, searched, sorted, or 
even transiated to a string 
data file for use with other 
software packages, such as 
Visicalc Plus. Other fea 
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Pueblo. Colorado 81009. 


The American Economic System. 
We should all learn more about it. 


дар I p Асық үлі 
Атр Ае рванай, 


The Асмаа Солт 


tures include report апа 
graphics capabilities, buiit- 
in error trapping and 
recovery routines, and 
comprehensive data- 
integrity checks. Each File 
Manager file can contain 
up to 1000 forms; each 
form can contain up to 


1000 alphanumeric char- 
acters, 

The HP 83/85 File 
Manager Software Pac is 
supplied on 5%-inch 
floppy disks and is available 
for $200 at local Hewlett- 
Packard sales offices. ш 
Circle 549 on inquiry card. 


Where Do New Products items Come From? 

The information printed in the new products pages of BYTE is 
obtained from “new product” or "press release" сору sent by the 
promoters of new products, № in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 
pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions. While we would not knowingly print untrue ог inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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PRINTER SOLUTION 


Handsomely crafted of heavy-duty 5A Vienne 
Permis easy convement storage af 
checks. invoice forms. plus direct teed пе 6 el 
ar surface below A Programs Unlimited exclusive! 
Regular Sire 420 05 
13-х 15 (Epson MX-60. Okidata и82. u83 


Large Size. $3995 
wx Y i (Epson MX-100. Okidata и84) 
X-Large Size. $5005 
includes Shell) 13" x 227 о Paper Tiger! 
Optional Shelf . . 2. $1495 


Жез PROG PROGRAMS 
SL UNLIMITED 


COMPUTER CENTERS 
800-645-5038 tn NY 516-997-8668 


Circla 345 on Inquiry card. 


SUPER E-Z80 KIT 


G4K-Z80A-CP/M'" Compatible 
Micro-Computer 
Features: 260A CPU-CTC and РО = 64K 
Dynamic Ram * 4K Monitor EProm 9 54 Key 
Keyboard (Detachable) ® 3 Fully Buffered 


5-100 Spaces * [ntergraled Circuit Sockets * 
AS232-C Asynch. Modem Control [Frogram- 


mable Baud Ratel * Composite Video = СРЛМТМ 


Operating System Compatible * Epson or 
Сепігапісе Printer Compatible Parallel Port 
a 8272 Floppy Cantraller Device - 3740 and 
3741 Comp - 8" & 5%" Drives - up to 4 
Drives а 780 Programming Card * А» 
sembly Instruclions 8 Monitor Listing * 
Biock Diagram. 


PRICE: $1195.00 
TERMS: Certified check or 


money order 
(Texas Res. Add Sales Tax? 


KIT-80 INC. 


186011 LBJ Fwy, * Mesquae. Texas 75150 
а 800-527-1583 


ТМ Trademark of Digital Research 


Circla 230 on Inquiry card. 


THE 
MISSING LINK 


В5.232 PROBLEMS? 
| нын, 


LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
М SERIES WITH ANY RS-232 INTER- 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, АМО DATA TERMINAL 
READY. THE RS-232 TESTER RE- 


| QUIRES NO POWER AND MAY BE 


LEFT IN THE LINE PERMANENTLY. 
539.95 POST PAID 
B & B ELECTRONICS 
BOX 475! MENDOTA, IL 61342 


Circla 37 on inquiry card. 


[sms Л. ATARI 


DISKETTES 


Write for our 
SAVE 40% complete liat, 
5 V, ғғ Specify soit, Рясв/10 
10 or 16 sector M Ls 
8744 1 sideisgi dens...» 2224. 826.19 
#7440 1 side/dbl dens 
9748 2 nmidasidbl dens. ,,,... 


Enlertaener КИ 88.00 жін! BOO 16% 730 00 
PrográmmacKit — .5600 Atan 400 16K , 35900 
Communctate Kit 12000 Атаге 410 Cassette 8000 
Microsolt Basic 1200 Арі #10 Оки 480 00 


ALL ATARI SOFTWARE 20% OFF 
Plus Loads of 3rd Party Soflware! 
VOTRAX TYPE'W'TALK: 340.00 
ALSO EPSON 5 CENTRONICS PRINTERS 
ZENITH & TELEVIDEO TERMINALS 


ВВ! Mail Order 15 a company made up ol com- 
puler professionals. We are able 10 provide 
law prices as well as techmcal suppl Give 
us а cal! and find oul why we consider the 
Atari the best home computer on jhe marke! 


Adapt ІВМ ET50. 60. or75 to Applellorill 
with our Missing Link for word processing 
quality output. 

* Does not alfact noma typevvider operation 


8 ғғ Soecity soft a Typewrder shil диво tor IBAA jmaetenonce сос 


nr 32 sector (act 

4740 1 side/sgl дөла............ = interlace isolates Іле Apple bron the преулаы 
4741 1 owdi дәле......... a 35.80 бөле pur full page ad in May 1980 BYTE 

#743 2 sidesidbi dens Е Check wath your local Apple dealer or to 

onder сәй 1-800-845-2712 fn S.C., сай 


CHECKS — VISA = MC = - 
31.37 777-7780 ADD #2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores. МІ 48081 


Authorized Olatritutor 
informallon Processing Products ЗАЛ 


Circle 244 on Inquiry card. 


(MSS Design Line 
Maryland QUOS Micro Work 


4 А гапда пі work айнала designed apechicaily to hous 
p!) micro-eomeulara. 

а Dellvernsd heavily packed, Іп aaj-assembly form 
needing Oty а Philips ваге ее and В few miles ot 
your Ume 10 анти. 

*Maniactured trom 1" ail wood particleboard surfaced 
иа hard-wearing malaming vanas, іп anner Ошу cr 

атш. 


DEALER AND DISTRIBUTOR PRICES ON REQUEST 
FOR MORE INFORMATION WRITE OR CALL 301-223-8000 


Circle 33 on Inquiry card. 


1-800-922-5528) 

ll you need verd processing software we offer 
MianuScrpter n two versions. Begwwrer $95, 
Adeanced £195 


“SC rasgientis add 4% salus jas 


[B (іл ystems 
230! DEVINE STREET ‚РО BOX узад 


COL ЛАВА SO 29250 * ВЫ Oa 


Сітсіз 89 on Inquiry card. 


PERSONAL 
COMPUTER SOFTWARE 
for 
EXECUTIVES and MANAGERS 

Name/Address/Key Information 
Personal Schedule 
Corporate Schedule 
Document Tracking 
File indexing Schema 
ә Tickler File 


© Questionaire Tabulating 
Any three for $150 - All seven Гог $250. 
Functional, well engineered software in 
the Pascal programming language for 
Apple П and TRS-80 Model I] com- 
puters. 


SOFTWARE CONSULTING SERVICES 
gg] Whiillar Drive. Allaniown. Ра, 18103 
(218] 797-9590 
ATT. Martha Cichoill 


TTA Appr t garria УТА: Tay Гер 


Circia 383 on Inquiry card. 


today. You won be disapointed. 
А 
УО ВЫ Mall Order 


SOecralivetg x Alan Home Computers 
РО Bor 355 

Мач! оп Higviands MA 02161 

(617) 954 2080 


m 
= 
, = 
= 
= 


THIG 19 THE MOST UNIQUE 9-100 COMPUTER BOARD. 


бак of memory, ОА СРЦ, Double малу Норру Ok Cof- 
troller, 2 болы & Parasia! LO, mantar (EPROM) ALL эн а 
single 8-00 Computer Bosi from ADYANCED Micro Digital 
Corp. 


Еее with Ti glo, mower pupi. 
сй outs for pep a’ Зорга ч=п тҮ d nma 9 terete $ bad. 


FDA CPU 32.2 $8.80 47184 ВАМ Сыра... $1300 
Т-ЮАСЛС ЗАВО 27% EPROM .... 9550 


@ MICRO SPOT ELECTRONICS 
1221 Edwarda Sure T2 


Меп, CA SOM 
17149703088 


Рид aperui o» C ОП ыр in 8718. Canha и thach АЖ ont 
wel іт сысы 10 Сан before ғу A03 PS ahippieg and 
vending стари c ығ pror. Cant. Тш а) 8% зына un 


Circla 274 on Inquiry card. 


ІВМ and APPLE COMPATIBLE BOARDS! 
918 мый APPLE VIDEO BOARD 


iri Us 


5099 


ASSEMBLED 
& TESTEU 


SOFTWARE 


#1 DOS TOOL KIT PATCH DISKETTE 
This patches the APPLE EDITOR & ASSEMBLER for use with the 124 05 


H2 APPLE WRITER PATCH DISKETTE 


This patches the APPLE WRITER WORD PROCESSOR package for use with 
the STB-80. $24.05 


APPLE MEMORY EXPANSION BOARDS 
STB-16™ 18K BOARD STB-64" 


* Assembled % Tested 64K BOARD 


* 24 x 80 Display 

Direct Keyboard Entry for Lower Case and 
Special Characters 

Line Graphics 

Software Screen Switch to Standard Apple 
Emulates all Basic Screen Formatting 
Commands 

Compatible with PASCAL & CP/M 
software Controllable Inverse Video by 
Character & Screen 


* Assembled and Tested 

* Uses 64K RAMS 

ж Four STB-16's on one Card 

* Software Bank Selectable 

* Compatible with 16K RAM Card Software 
* DOS 3.3 Support Disk FREE with Purchase 


* Easy to Install. Plug in and Go. No Cables. 
MULTI-PURPOSE MEMORY BOARD & DISK EMULATOR 
* 128K of Expansion Memory 

* Includes DOS 3.3 Support Disk 
* Eight STB-16's on one Card 

* Processor Port for Direct Access 


Control 
* Uses 64K RAMS 


ж increases 48K to 64K 
ж Compatible with PASCAL, CP/M DOS 3.3, 
PILOT, COBOL. FORTRAN, VISICALC. INT. $ 9 0 0 
No chips to Remove. SKAAT 
ж Expandable to 64K 
IBK A & T | ( 
(64К UPGRADE FOA 5Т8-16 IS $189] 
5949 
12BK А & T 
COMING SOON: VISICALC 


BASIC. APPLE SOFT BASIC. etc. 
5ТВ-128'" 128K APPLE BOARD | 


2 518-64 Вед) 
ж Disk "Cache" (1 578-128 or 
2 STB-64 Вед) 
ж Fast Basic Loader (FREE with STB.4 
ж DOS Relocater (Free BK for Basic) or 518-1286] 
| x Picture Flipper/Saver 
PUT UP TO 256K ON LINE ж Expand Your IBM to 256K Using 
д in A EE dues wi 
| tall, i t 
64K — 1399 (578-164) Expansion амы 
128K — 5649 |5ТВ-1128) Mounting Bracket. Included for 
192K — 3:799 (STB-I132] * Parity — All Three Models 
ALL ASSEMBLED & TESTED Support Parity Error Testing 
One Year Limited Warranty on all 
TO 192k |5 5450 Boards 
IBM PC TM DF ІВМ CORP. APPLE AND APPLEWRITER TM DF APPLE COMPUTERS. CP/M TM OF 
DIGITAL RESEARCH. VISICALC TM OF VISICDRP. 
Digital Research Computers 
(OF TEXAS) 


ж Disk Emulator (1 STB-128 or 
* Memory Tester 
IN YOUR IBM P.C. a Dnr aor 
Secure. Reliable Operation 
EXPANSION KIT TO GO FROM G4K 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 © (214) 271-3538 | 


DIGITAL RESEARCH COMPUTERS |5 PROUO Т0 ВЕ ANNOUNCED AS THE NATIONAL MAIL ORDER 
_ BUTLET FOR THE FINE LINE DF S Т.В. "SIMPLY THE BEST” BOAROS. 


TEAMS: Shipments wil) be made approximately 3 weeks after we 
receive your order, VISA, MC, cash accepted. We will accept COD's 
with a $75 deposit. Balance UPS COD Add $4 00shipping. 


USA AND CANADA ONLY 


"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 


FEEL TRAPPED 
BETWEEN 
САРЫН ЛА AND 


Processor Interface iniraguces the Cartridge Disk Con- 
Iroder tor the $, 100 bes Confueataa for *2 sector 


2315 and 5440 type ditx grues (1 25-10 Mbytes pe | 


diwel Compete with СРМ“ CHIOS desk termale 
diagnoses and Iechnicg" manua low ces! 5595 00 


Manual only $25 00 Speciat 
The performance iniroductor 
you Read at price 5424 0 
à созі you can unin 5/30/7821 
attard . фах 


Processar Inlerfacas lnc. Р Ü бок 1544 Elm бұй ҮҮ 51127 


" 
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SCR SUPER-BUYS 


гүп 00 МЫ гуа | a ва, 9 нүү 
UPS АНУЧИНЕЯЕ IN CONTINDATA, Ц 5 


1982 BUYERS GUIDE 
NOT JUST ANOTHER 
CATALOGUE BUT А 
BUYERS GUIDE 
“OF THE FUTURE" 
1. UHF-VHF CONVERBION KIT. 
Compete with PC 00070, aii required 
componens, jumpas etre. copine sum 10908 
=, ond стралец в масһыт4 ints ache 
тйс, СООРО you. mourning and hook-up 
Sogn, parts ist, ond assembly ond ми. 
up нда. AB porta Om юга 
prime quat 
2. VMEWZENITH ZVM-121 HIGH- 
LEGIBILITY CRT MONITOR. Ao 651179 
миь 12 green (ырлы CRT. өйт 15 йы en 
Bondedarh. 40 or B chorociar cdm ora 
седі тей өсте Fully compone 
with. BO-coiumn. Aepis cords, әс 
OUTSIDE CAL 800-854-5560 
INSIDE CAL (714) 527-2554 


SC R ELECTRONICS INC. 
VISIT OUR MEW SUPER CENTER 


5303 Linco Аче. Oppress, СА 90530 
Pay by CHECK, M D, VISA M/C 


Circle 373 on inquiry card. 


YOU CAN PAY MORE | 
BUT YOU CAN'T jir ——— 
СЕТ MORE! 


_ | Coor Computer 4K | 


Model 11: 16K 6510 
6859 w/16K Ext. Basic 


Model 11 48K $459 
2 disc & RS232C w/ 32K Ext. Basic 
525 


$2059 


BUY DIRECT. These are jusl a few of our great 
oflers which include Printers. Modems. Com- 
pules, Peripherals, Disc Drives, Software and 
more. сәйнтбііғяке 1-800-383-8128 


Wa have the lowes! computer 
possible fully 
watrantesd prices мүге tor your plus 


end a luii complement sag * 
of Radio Shar балы) Littleton, МА 01450 
1 647 ® 446 а 1191 _, 


Circle 98 on Inquiry card. 


PC/FORTH 


Complete FORTH program development systems 
for the BM” Personal Computer. Pockages 
include interpreter/compiler with virtual memory 
management, line аблог, custom screen editor, 
assembler, decompiler, utilities, Не and record 
access modules, and mony demonstration pro- 
grams. 100 page user толма! $100.00 


Floating point ағ! тегіс extensions and cross 
compiler ovailoble at odditionol cost. 


Ready to run under PC-DOS or CP/H-B5* 
Standalone version available soon, 64 kbytes 
RAM ond two disk drives recommended. (IBM 
is a registered trademark of International 
Business Machines Corp СРАМ is о regislered 
(rodamark of Digital Research, Inc) 


Laboratory Microsystems 
4147 Beothoven Stree! 
Los Angales, СА 90056 
{213} 306-7412 


Circle 233 оп inquiry card. 


Sprint 68 
Microcomputer 


CONTROL COMPUTER 

DEVELOPMENT SYSTEM 

6600 MPU, serial ИО, 48K RAM, dual 8" 
drives, WiZRD multilasking DOS, editor, 
assembler, 14K BASIC, alt for $3949. 


OPTIONS 

C, PL/W, PASCAL, FORTRAN, EROM pro- 
grammer, analog 1/0, parallel |/O, 488 
GPIB Interface, CMOS RAM/battery, power 
tail delect/power on reset 


Wintek Corp. 
тт WI қ T E K uit South Street 
3 V. | Latoysle, IN 47704 
347 742.8428 d 


Circle 438 on inquiry card. 


514" Floppy Disk Drives 


(single 5ide-single or double density) 
T ANDOM моде! TM 100-1 
мт 19014 $919.95 es, 


CDC model 9409 

2 or more — $214.95 өв." 
Floppy Dove Power Connactor КИ. .. .$2.00* 
S'4'" Memorex Floppy Osks - single side soft 
D single ог double densily - pa E. 


CALL NOW - TOLL FREE 


800-824-7888 all stales excep! CA. 
800-852-7777 for СА residents. 
Ask for Operator #99. 


MC/ViSA ог C.O.D. with certified check 
ог money order. Kansas residents add 
3% sales tax. 
"Plus shipping. 
For info call: 316-683-9225 
316-685-9445 


923 Longtellow бігее! 
Wichila, KS 57207 


Circle 178 on inquiry сага, 


DESK TOP 
VIDEO-PRINTER STAND 
Get ihe бәле е of specialized computer 


furmiure al a fraction al the gis 


i a К 
iate ск. Ж.Ж. 


« Keyboard slides under TV increasing 
work space, (Works the game with printer, 
disk drives, and other devices, or fantold 
paper.) 

« For use ол your present desk or table 

s Places all components at your fingertips 
* Designer styling, sturdy metat construc- 
tion in Black or Beige 

* For use with most micros and printers 


Introductory Prce Dim 197? 12 =" 
Seng CK ог МО 


$39.95 ea. Inciuting $4.00 
Fla. add 4% Shipping 8 handing 


Advanced 
Р.О. BOX 5001 
E-G ЕРРОНТЗАУЕВ (А ЕАН, FL 33014 


Сігсів B on inquiry card. 


CROSS REF. PROGRAM 


for 
MBASIC & BASCOM 
Source Files 
MBO and CP/M's ASM 


MXREF will list all program variables, 
functions, key words, strings, con- 
stants and line number references in 
alphabetical order. 1000 variable 
names allowed. Hequires an 80В0 or 
280 running CP/M ver. 1.4 or later 
and al least 48K RAM, Price $96.00 
Manual oniy $15.00. Add $5.00 COD. 
MXREF available in CP/M format on 
5" NorihStar ar 8” single or double 
density sott sector. 


COMPUTER TOOLBOX INC. 
1325 East Main St. 
Waterbury, CT. 06705 
(203) 754-4197 


Circle 104 on inquiry card. 


Maxell Floppy Disks 


The Mini-Disks 
with ma maximum quality. 


Dealer inquiries 

invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137 


ТҰ 


PACIFIC EXCHANGES 
100 Рос Blud. San Luss 
San Luis Obispo. CA 93401 
In Cal call (800) 592-5935 or 
1805)543-1037. 


Circle 320 on Inquiry card. 


SPECIALS en INTEGRATED CIRCUITS 
7 45 


10/6 95 
10/7.95 
10/4.30 
1076.10 
107.40 
3.75 
315 
700 


8.40 
9.15 
645 
1.90 


5502А4/6512А 
6520 РА 
6522 VIA 
6532 
2114-1200 
2114-1300 
2716 EPROM 
2932 EPROM 
8118 Hitech! 2K a 8 CMOS ЛАЙ 
4116 

Zero Insertion Force 24 pin Socket 
6550 RAM (PET 8X) 

S-100 Wire Wrap Sockel 


А P Products 
АР Hobby-Blox 


50/6.55 
50/7.35 
50/4.45 
5015.75 
90/7.00 
25/3 50 
29/2.90 

9/6.45 


15% OFF 
15% OFF 


“ 
MODEM SPECIAL 
SIGNALMAN МК1 from Anchor Automation 
DIRECT CONNECT Modem with RS232 Cable and Connector 
inciuded. Fully compatible with а! Bell 103 modems 0 to 
300 bps, lull duplex. frequency shilt keyed madutation, auto- 
matic ANSW/ORIG selection, direct connect audible lone 
carrer detect indicator, self-contained battery powered 


| PET/CBM Version (Mk1P) 
For Commodore Computers, the Signalman МКІР includes 


“connector, cable and machine language soltware 


| ST AR М 0 0 Е М ROM SEES Data Systems 


85232 MODEM 
IEEE 488 MODEM 
#5232 CCITT 
IEEE 488 CCITT 


Bell & Howell 


16K RAM for Apple 


CASH MANAGEMENT SYSTEM 


FORTH fer PET by Cargie/Riey 


KMMM PASCAL far PET/CBM 


EARL fer PET/CBM 


| 252 Bethlehem Pike 
Colmar, PA 18915 


100/6.15 
100/6.90 
100/4.15 
100/5.45 
100/5.50 
100/3.25 
100/2.65 
10/590 
14.50 
14.50 

8 le 1? 
2.00 
1270 
2.40 


ap 


$99 


$169 


SALE $128 


SALE 


We carry Apple II+ from 


Full FIG model with all 79 Standard extensions. 
Metacanplier ін FORTH for independent object code 30 


Editor, Assembler, Relocator, Linkeditor. 


SuparGraghics - BASIC Language Extensions 
Fast Machine Language Graphics routines for PET/CBM. 


215-822-7727 A B Computers 


$139 
$170 
5270 


95 


545 


Easy tc use. Keeps track of cash dsbursements, cash 
tecepts, cash ttanslers, expenses for up to 50 categories. 


$50 


$85 


Includes translator for Іше machine language object code. 


40 


[3commocdore 


DISK 
SPECIALS 


SCOTCH (3M) 5” 10/2.45 50/235 10072.30 
SCOTCH (3M) B" 10/260 50/245 100/240 


WE STOCK VERBATIM DISKS 
Try (he new Verbatim Head Cleaner Kits 


BASF 5" or 8" 10/200 20/195 100/185 
Wabash 5" 10/200 20/195 100/185 
Wabash B" 10/200 20/195 100/1.85 


WE STOCK MAXELL DISKS 


Disketle Storage Pages 10 for 3.95 
Dsk Library Cases 8"-285 58-245 
Disk Hub Rings 8" - 50 to 750 — 5"-50 tr 600 


CBM-PET SPECIALS 


№! SALE 
8023 Printer - 136 col, 150cps bidirechona (995) 775 
8300 Daisy Wheel- 40 cps bi-directional (2250) 1750 
8032 80 x 25 CRT, business keyboard (1495) 1100 
Super Pet (1995) 1650 
8096 Board (extra 64K RAM for 8032) (500) 400 
8050 Dual Disk Orrve - 1 megabyte (1795) 1345 
8250 Dual Disk Orve - 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 Іш size graphics keyboard (1235) 999 
4040 Dual Disk Drive - 330,000 bytes (1295) 999 


2031 Single Disk Drive - 165.000 bytes (695) 550 
4022 Tractor Feed Printer (795) 630 
C2N Extemal Cassette Deck (75) 65 
VIC 20 Color Computer (293) 259 
VIC 1515 Graphic Printer (395) 335 
Used СӨМ/РЕТ Computers CALL 
8024.7 High Speed Printer (1995) 1345 


WE WILL MATCH ANY ADVERTISED PRICE 


*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CBM Computers, recalve | FREE 


PETSCAN | $345 base price. 


Allows you to connect up to 20 CBM/PET Computers to | 
shared disk drives and printers Completely transparent ие | 


user. Perfect Jar schools or multiple word processing can- 
hgurations 


МС 20 259 УС Sugpersin! 24 
VIG 1515 Prinler 335 VIC Super Alien 24 
МІС ЭК RAM 36 УК Maze in 3-0 12 
МС BK RAM 54 МС Cosmic Debns g 
VIC 16K КАМ 112 МС Amok (МІ) 17 
VIC 1540 Disk Ove 500 VIC Snakman 13 
VIC Invaders 24 МС Вик Cube 13 
VE, Jupiter Lande 24 УС Nighi Fader | 


MW 1000 Senal hterlace 111 
TNW 488/103 with DAA 
Comoule!s Риз! Book of PET /CAM 11 
WordPro 3 Plus - 32K СВМ, disk. printer 
WordPro 4 Plus - 8032. дек, printer 


077 Data Base System Іш CBM 8032 335 
VISICALC lor РЕТ, ATARI, or APPLE 190 | 
SM-KIT - PET ROM ІШІН 40 | 
Programmers Toolkit - PET ROM Utilities 35 


РЕТ Spacemaker | НОМ Switch 36 
2 Meter PET Wo IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET 8 
IEEE-Parallel Printer interface for PET 
IEEE-RS232 Printer Interface for PET 
The PET Revealed 12 
Lixary ol PET Subroutines 12 


RAM/ROM (ог PET/CBM 

4K er BK bytes a? sell AGM wiih sptigng! Batlery Bockup. 
Adds extra НАМ which can be write prolected Же ROM. 
AK Version - 285 ВК Version - $120 Bathory Batiug - $30 


EPROM Programmer for CBM/PET 79 
Branding Гол wilh software/hardware for 2716 and 2532. 


Circle 4 on inquiry card. 


CASSETTES - AGFA PE-611 PREMIUM 
High oulput, low noise, 5 screw housings. 

C-10 10/56 50/50 100/48 | 
C-30 10/73 50/68 100/66 | 
All other jengths avadable Write for price Ісі 


SPECIALS 
EPSON MX-80 Frieter 
EPSON МХ-ВО F/T Printer 
EPSON MX-70 Priste 
EPSOM MX-100 Printer 
Centros 739 Printer with dol graphics 


575 


STAAWAITER быку Wheel Printer 1445 
Zenith 2ҰМ-121 Green Phosphor Monitor 119 | 
Amdek Color Monitor 355 
DC Hayes Smartmodem 240 


Watanabe Intelligent Рег 1195 


BMC BM12A Green Phosphor Monitor 
BMC BM1400BLUC 13" Color Monitor 


G-Pen 1445 


105 
285 


ALL BOOK oné SOFTWARE PRICES DISCOUNTED 


Synertek Systems 
SYM-1 Microcomputer SALE 195 | 
SYM ВА5-1 BASIC o RAE 1/2 Assembler 85 
КТМ-2/80 5улегек Video and Keyboard 349 
KTM-3/80 Synerlek Tubeless Terminal J85 
niru | data 
Systems 


790-80 64 К 2170 
290-02 64K. 1 double dens drive 2395 
289-0 48K 1950 
289-1 48K, 1 тие 2150 


4495 
1495 


267 10 Megabyte + Floppy Drive 
237 1.3 Megabyta Dual Floppy 

£25 High Speed Printer 

219 Video Terminal (VT-52 compatible) 
ZVM-121 Green Phosphor Monitor 

All Zenith Software discounted 


SPECIALS 


800 Computer 695 Microsoft BASIC 72 
400 - 16К 339 MISSILE COMMAND 32 
810 Disk Orve 449 — ASTEADIDS 32 
825 Риме 629 TAR RATOERS 3? 
850 Interface 175 Space invaders 36 
Inside Atari DOS 18 Music Composer 45 
Paddle Pair 19 Chess 30 
Joystick Pair 19 Super Breakout 30 
16K RAM 69  PAC-MAN 36 
32K RAM 99  CENTIPEDE 36 
Pitol 68 First Book of Atari 11 


Wrile for prices on other Atari items. 


WRITE FOR CATALOG 


Add $1.25 per oder Tor shipping. We pay balance o1 UPS surate 


charges on all prepaid orders Proges listed are on cash discount 
basis. Regular prices slightly higher Prices subject 10 change 


Converts Your 
Typewriter into Printer | 


e Finest print quality » Low cost 

e Easy installation + Quick delivery 

е Fits ІВМ Selectric® and Electronic 
Typewriters 

е Models for ali popular computers 

e Call or write for more Information, 
todayl 


v We export to all countries - 


INTERNATIONAL INC. 
5115 Cougias Fir Rd. 
aabasas, СА 91502 U.S.A. 
Tet: (213) 710-1444 TLX/TWX: 910 434 2100 


Circle 215 on Inquiry card. 


EPROM-32 


The only EPROM programmer you need! 


“ІЕСЕ-596 15-100: EPROM pragrammer for singie-supply 
t+ SV) ЕРЯОМ$. 
* Programs сисеп! 1K through BK dyte EPROMS olus tuture 
16K aad 32K EPROMS 
« Personality Modules adapt Goad to different EPROM types 
РМ 1-2508, 2198  PM-4— 2554 
2515. 2716 РМ-5-2764 
PM-2 — 2532 PM-6 — 63754 
РМ-3-2732 РМ-7- 25? ЕТІК: 
* Гето nserion-force socka! accommodates both 24-017 and 
09-0 EPROM packages 
* [Р switch Selection of programnung parts and EPROM 
adwess for venfication and/or use 
“ба boad DE 10 OC converter wiih adusiable regulator tar 
programming (01302 
* Progamming үрләре swriched Dy soliwaie 
* Double sged PC board wih $002 masks. si&ksereen and 
кл Contact hagers 
+ Documentation «сі0е5 sauce listing of 80807280 sof- 
ware for рхофапттто and venficabon 


$269.95 


MicroDynaomics поето б tested! 


Corporation Бе сс EPROM: 32. reine 
А... қ ердің p 078 drona т02Ш65- i Propameng: 
vtriicatonsoftwar eon men 
9 155 064 реу ccmpatble farie - 5905 


MASTERCARD $ VISA —TN residents add 5% Sates 11 


Circle 275 on inquiry card, 


UV EPROM ERASER 


49.95. 


* ERASES ALLU v ERAS AN, E EPS СТРА. IMA 2504. не} 
a CASER PP TEEN ыға ТЕЙ ERASE TIAE 
n {Ад $ OVER F ETEEN Грома Ат а TIE 

Е PD Hy 


paso 
“ODER, М "МЕЛ 8 бАҒЕТТ МТЕҢ, ОС Sw ТСы 982 90 
тай STOP 20446 


THE BEST 6809 SINGLE BOARD COMPUTER AVARABLE 
e City кырт m iT vau» 
Бағы бы o fra TCA 
м ASH © ЕО rorum PRICE. $389.00 
FOR THE 5950 AND 5-100 BUS 
АЗАРЫ ЦЕП VESTED ag OUR BUPA г 00 044 майлат 
2716 EPROMS 250 ne $4.95 OMECT РАСЫ FACTORY 
5540 6800 COU CARD: зін: 3848.00) сын; $159 00 


85232 INTELLIGENT EPROM PROGRAMMER ... $488 00 
Programa 2716. 2516. 2539. 2732 8746. 6749 


PHONE ORDERS (305) 776-5870 
TWX. 590-955 654036 ^ Engaging Hot Line (305) 9740997 


№ H UAM, ANE) FANM fad Р" БАКИ FE "Loos ууп 


баб ылы pis Eon Cen 


Circle 240 on inquiry card. 


e ВАЗЕ Flexy- 


Disks ° 
SAVE 40% complete ist 


5 РА ғғ Specity soft, Prica? 10 
10 or 16 sector 

1 side/single density 

| side/double далану 

2 sides/double density, 


ғғ Spacily soft 
ог 32 sector 
1 side/singia density 
1 sida/double density....... 
2 sides/double density. ........... 


CHECKS — VISA — MC — C.O.D. 
(373) 227.7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, МІ 48081 


Circle 242 on inquiry card. 


CPR 
The Vital Link 


CPA ів an advanced text formatter offering | 
famil, exible word processing for the 
UCSD p-System. 


CPR functions Include pagination, underlining, 
proportional spacing and a lot more. 

CPA ia available now on 6" diskettes for p-Sys- : 
tem versions |! and IV Including 175 page users’ 
manual... $199.00, 

Users’ manual alone... $30.00 


““ЦСЯр р.бүмет "із а lademark of the 
Regents of the University ot C aliforma 


SOFTWARE FOR 
n SYSTEMS ANO 
APPLICATIONS 
Ato ГЗ 


11568 Sorrento Vallay Rd San Diego, СА 92121 
Sulte 11 (714) 452-9340 


Circle 70 on inquiry card. 


$GOLD DISKS 
CP/M* Compatible 


2-80 Software 
Z-80 DISASSEMBLER 


An easy to use 

Program to create 

source (.ASM) files A at 
from executable | 
(.COM) files PPD 


EZ-TEXT WORDPROCESSOR 

EZ-TEXT will format $ 

your text file the 

way you want It 
5-8" $p/oD PPD 

Bower-Stewart 


& Associates 
POST OFFICE ВОХ 1389 
HAWTHORNE, CALIFORNIA 90250 


MEN) 139-532-1237 М 


SEMEN acea Digital Researcn м „ ^ 


Circle 52 on inquiry card. 


Like-new 
products 


For tree catalog, 
phone toll-free |800) 225-1008 
In Massachusetts [617] 938-0900 


GENSTAR REI SALES COMPANY 


19527 Business Center Dr., Northridge. СА 91324 | 


Circie 182 on inquiry card. 


Double Your 
| 54" disk storage 
capacity without adding a drive. 


Get twice as much from your Н88 or 
Н89 microcomputer, Our FDC-880H 
floppy disk controller, in conjunction 
with your 54" drives. for example. 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
54” drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 


COA Syatemn (пе. 


Controlled Data Recording Systems. Inc. 
7667 Viekers St., San Diego. СА 92111 


Circle 67 on inquiry card. 


IEEE-488 TO TRS-80° INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 
FI S 
485.50C 
For Мосе! 3 


Operation 468-408 


Рог Moda! 1 


E Gm 


Моде! 488-80B or 488-80C Price: $375. 
+ shipping, insurance å tar 
WHEN ORDERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Neil Drive * Old Bethpage, NY 11804 
Telephone: (516) 694.3370 
"Trademark of Tandy Corp. 
There +s по attitration between Scientilic 


Engineering Laboratories and Tangy Carp. or 
Radio Shack. 


Circle 369 on inquiry card. 


Why use their flexible discs: 


Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
| Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 


8" SSSD IBM Compatible (128 B/S, 26 Sectors) 


Product Description 


8” SSSD Shugart Compatible, 32 Hard Sector 


8" SSDD ІВМ Compatible (128 B/S, 26 Sectors) 


8" DSDD Soft Sector (Unformatted) 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 


8" DSDD Burroughs B-80 Comp., 32 Hard Sector 


5%" SSSD Soft Sector (Unformatted) 
5%” SSDD Soft Sector w/Hub Ring 
57а" SSDD 10 Hard Sector w/Hub Ring 
5v." SSDD 16 Hard Sector w/Hub Ring 
5%" DSDD Soft Sector w/Hub Ring 
5%" DSDD 10 Hard Sector w/Hub Ring 


5'4" DSDD 16 Hard Sector w/Hub Ring 


5550 = Single Sided Single Density; 5500 = Single Sided Double Density 
DSDD = Double Sided Double Density 


Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quality 

Memorex means quafity products that you can depend 
on, Ома у conlrol at Memorex means starting wilh the 
best materials available Continual surveillance thy gugh- 
oul ihe entire manufacturing process. The benelit of 
Метогех 5 years ot experiance in magnetic meda pro 
duction, resulting, lar inslance, in proprietary coating 
tormuiabons, The тоз! sophisticated lesing proce- 
dures you'W lind anywhere in Ihe business. 


100 Parcent Error Free 

Each andevery Memorex Flexible Discis cerlifipdta be 
100 percent error Iree. Each гаск of each flexible disc 
Б lested, individually, to Memorex's stringent standards 
of excellence. They test signal ampiltude, resotullen, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error., They аға torque-tesied, and 
compelitwely lesied on drives avadable from almost 
every major drive manufacturer in Ine industry includ- 
ing drives thal Memorex manufacturers. Rigid quality 
audits ar ebuitintoeverystepol Ihe manmanulacturing 
process and stringent testing result in à slandard ol 
excellance thal assures you, our customer, of a quality 
product designed for increased dala reliability and 
consistent top performance. 


Customer-Oriented Packaging 

Memorex's соттитепг! to excellant does not stop 
with a quality product. They are proud of thew flexible 
discs and they package them with pride. Both their 
packagmg and their labeling have beendesignedwith 
your вазе af identilication and use in mind. The desk- 
lop box containing ten discs is convenient for tiling and 
storage. Both box labels and jacket labels orovide full 
information on compatibility, density, sectoring, and 
recordlength Envelopes with multi-languagecare and 
handling Instructions and and color-caded removable 
labals are included. Awnte-protect feature fs avallable 
to provide data security. 


Full One YearWarranty— YourAssurance of Quality 
Memorex Flexible Discs willbe replaced free at charge 
by Memorex il they are foundto be delechye In materias 
Or workmanship within one year о! the date of purchase 

Other than replacement, Memorex will not be respon- 
sibleforany damages or 'osses (including consequential 
damages] caused by the use of Memorex Fiexible 

SCS 


Circle 84 on Inquiry card. 


Quantity Discounta Available 

Memorex Flexible Discs are packed 10 discs to a 
carton aod 10 cartons to a case, Pease order ordy in 
incecements of 100 units foc quantity 100 pricing. We 
are also willing lo accommodate your smaller orders 
Quantities lass than 100 uris ага available in icre- 
monts of 10 unts a! а 10% surcharge. Quantity 
discounts are also available. Order 500 ог more discs 
at the same tima and deduc! 1%: 1,000 of more saves 
you 2%; 2,000 ar more saves you 3%; 5,000 or more 
saves you 4%; 10,000 or more saves you 5%; 25,000 of 
more Saves you 6%; 50,000 of more saves you 7% and 
100,000 of more discs earns you an B% discount сі? аит 
super low quantity 100 price. Almost alt Memorex 
Ftexible Discs are immediately availabie from CE. Our 
warehouse facilities are equipped to Һер us gel you 
the quality produc! you need, when you need it. If you 
need further assistance lo find the flexible disc that’s 
righ! lor you, call the Memorex compatibilily hotline, 
Dial 800-538-8080 and ask lor Ihe Нехйхе disc hotline 
exiension 0997, іп Calilornia dial 800-672-3525 ех. 
tension 0997. Outside the U.S.A, dial 408-987-0997. 


Guy with Confidence 

To gat tha lastest delivery trom СЕ of your Матогах Flexible 
Discs, send or phone your order directly t6 out Computer 
Producis Dwision. Ва sure 1o calculate your price usingine CE 
сіз in 11520 Machigan resents please adda% sales rox 
Written purchase orders are accented fram approved govern: 
ment agencies and most well eater hrms af a 20% surcharge 
tar пеї 30 balling. AI &ales are subjecti сама Ну, acceptance 
and verdication All sales are final Prices, 107715 and speci- 
Мсәйолв are subjeci to change without ісе Ош ol slock 
Items wil ba placed on backorder automatically unless CE is 
әзіне dtieenrity. Minimum order 550 00. intarnalional 
orders аго тело wiih а52С Об surcharge lor spacial handling 
іп addition to shipping charges. AR shipments әгеҒ О.В Ann 
Arbor, Michigan No COD's please Nonccertilisd and foreign 
checks requira bank clearance. 

Mal orders to: Communicationa Electreni¢s, Box 1002, 
Ann Arbor, Michigan 48106 USA. Add $8.00 par case ог 
partial-case бі 100 S-inch macs or $8 00 ptr cato ог partu 
case ol 109 51a-inch mini-dics ior U. P. S. ground shipping and 
handling in ihe conlinestal LJ S.A. I| you have 3 MastecCardor 
Visa card, you may cal anytime and place a credil card order 
Order toll-free іл rhe L.S. Call anyime 600-521-4414, If you 
Н you are ouside ihe US or in Michigan, dil 313-994-4444, 
Order your high qualdy. arror (ree Memorax daca today. 


Copyright “1982 Communications Electronics " 


high quality error free discs? 


CE quant. 

100 price 
Part # per disc (5) 
3062 2.09 
3015 2.09 
3090 2.74 
3102 3.14 
3115 3.34 
3104 3.34 
3092 3.34 
3401 1.94 
3481 2.34 
3483 2.34 
3485 2.34 
3491 3.09 
3493 3.09 
3495 3.09 


High Quality 


Error Free 


ES о Е 


Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


For Data Rellability —Memorex Flexible Discs 


ты 


A COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix O Box 1002 O Am Arbor, Michigan 48106 U.S.A 
Call TOLL-FREE (B00) 521-4414 of cuteida U.S.A. |313) 894-4444 


BYTE May 1082 509 


Get a Giltronix Dual 


Switching System. 


Expand and upgrade your 19° rack mounted dual 
switching system with a СШгопіх Switching System 
#600524, Superior design features: РСВ 
technology Гос increased reliabdity ... Vertically 
mounted connectors for essy access... Opuonal 
position and monstoring rey air For only $139. 
Quantity discounts available Dealer inquiries 
Invited, 

SWITCH TO GILTRONIX. 


NE 


970 Зап Antonio Ave., Palo Alto, СА 94303 


Circle 183 on Inquiry card. 


СР, 


THE INFLATION FIGHTERS! 


4115300ға48781 1,00 
4116 2500 8/8 12.00 
4116 2000s 8/9 13.00 
4116 150% 81816.00 
21141 300m 8/316.25 
£114L 200m 81817.00 
"4164 150m $7.90 
#5116 150 $8.00 


ТВОА CPU 15.50 ca. 

BZ251A $4.75 ев. 

2716-1 (5У)Ұ%Оға 8/67.00 ta.37.50e2. 

2716 (5ҰМ506ь 8113.75 €8,8$4.15 ce. 
P2732 СУ 8/87.25 05.89.00 ез. 

2532 Отит 0769.75 en. £10.00 ез. 


Айот up to 3 wks, for personel checks lo clem. 
Please include phone 


Wash, residents add 6.6% Soles Таң 


P5 RI Master Charge 


безде. Wash. Zip 98103 VISA accepted. 
1-206-524-9126 


Circle 74 on inquiry card. 


Soke your disc pobiera, bay 100% suriace 
ated Chen diskettes АЙ onda shipped 
from atoch. within 24 hours. Сай Йй FREE 
(800) 235-4137 for grias and iniurmatiun. 


» zt 
ты А 
"a = 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (іп Cal cali 
(805) 543-1037) 


Circle 320 on Inquiry card. 


Get a Giltronix Selector 
Switch. 


Eliminate unplugging and re-plugging your CPUs, 
peri s, and modems Eliminate expensive 
әрін шегінен of Inerconnection hardware. Connect 
three components % Gilironix Selector Switch 
ЗАВ. Then select your connection with a simple 
turn of the dial. Only $79 in ОЕМ quantities. 
Monitoring options avaiable. Full 5 year warranty 
on all Giltronix units 

SWITCH TO GILTRONIX. 


e ПТАХ, INE 


UMTVÉEASAL INTERFACE аста 
970 San Antomo Ave. Palo Alto, СА 94303 


Circia 184 on Inquiry card. 


A 
PROFESSIONAL 
MICROCOMPUTER 


$2990. = 


THE BEST VALUE ON THE MARKET 
® 280 4MHZ е 64К RAM 

* DUAL 8" DRIVES © 12 MB STORAGE 
* 2 SERIAL VO * 2 PARALLEL I/O 

* OPERATING SYSTEM AND UTILITIES 
MICRO BUSINESS ASSOCIATES, INC. 

460 THIRD STREET 

OAKLAND, СА 94607 

415-822.2464 


Circte 264 on inquiry card. 


LABELS 


perM 


15/16" E white pressure 
1 up - pin feed sensitivg 


PRICE INCLUDES SHIPPING 
Packed ӨМ per box - Min. order 1 box -914.95 
Check with order - Mass Residents add 5% Sates Tax 


СНЕСК-МАТЕ” 


Р.О. Вох 103, Randolph, МА 02368 
Telaphons: 617-963-7694 
CALL TOLL FREE 1-900-343-7706 


Circle 71 on Inquiry card. 


Get your TRS-80 a 


Giltronix Switching Unit. 
Maximize price/performance by connecting your 
TRS-80 and two peripherals to Giltronm Switching 
Unt #OTRS-248-AP2 Then select your connection 
with a single turn of the dial. Eliminate duplicate 
E hardware. Eliminate wasted time 
unplugging and replugging креда 0. 
the shel i bility with a wide selection of VO 
configurations. Call for your FREE product catalog, 
SWITCH TO GILTRONIX. 


2 GILTRONIX, INC 


UNIVERSAL INTCAFACE PAOOUCIS 
870 San Antonio Ave. Palo Allo, CA 94303 


Circle 185 on Inquiry card. 


PLOTTING SOFTWARE 


Calcomp compatible, for 


EPSON and H IPFLOT 
PM, FORTRAN, aud 


PLOTWARE-s B" 
Manuais о 
PLOTWARE-a 
* Refundable on 


PLOTWVWARE-1 іэітет tala 


Сігсіө 162 on inquiry card. 


A Lj Е 


400 16К Pe— онна $319.00 
400 YOURS to 32K о 48K CALL 


481 ENTERTAINER KIT ............................«һ««»»». «85,00 
462 EDUCATOR KID — 125.00 


Prices subject to change usthout potice, 
Shipping exua. Мо tax owl of state. 
Ca. residents add appropriate тазға 


WE ARE AN AUTHORIZED ATARI SALES AND 


aiios. 
COMPUTERTIME, INC. 
ч» 


Р.О. Баз Tik 
Кағийані. CA $4914 
CALL TOLL-FREE B90-217-2530 
In Сайыт» 5000.712 004 


Circle 108 on Inquiry card. 


WE WILL NOT BE ани 


СР/М? Soltware 
ae Research 
РІЛ-80 

BT-80 


Wor 
Customization Notes 
Mail-Merge 
WordStar? Mail-Merge 
DataStar 
WordMaster 
SuperSort | 
Spell Star 
icrosoft 
Basic-80 
Basic Compiler 
Fortran-80 
Cobol-80 
M-Sort 
Масго-80 
Edit-80 
MuSimp/MuMath 
MuLisp-80 
Organic Software 
Milestone 
Supersolt 
Diagnostic | 
Diagnostic 11 
Disk Doctor 
Forth (8080 or 280) 
Fortran 
Fortran wRatfor 
Unicorn 
Mince 
Scribble 
Both 
Data Base 
FMS-80 
dBASE 1 
Access/80 
Pascal 
Pascal/MT + 
Pascal/M 
Miscellaneous 
SpeliGuard 
SuperCalc 
CBASIC-2 
MicroStat 
StatPak 
Micro В+ 
Apple Software (Business) 
Micropro 
Wordstar 
MailMerge 
Wordstar/MailMerge 
SuperSort ! 
Spelistar 
Personal Software 
Visicalc 3.3 
CCA Data Mgr 
Desktop/Pian Il 
Visiterm 
Visidex 
Visiplot 
Visitrend/Visiplct 
Zork 


Miscellaneous 
Micro Courier 
Super-Text Il 

ASCII Express 


Software/Manual only 


$459/$35 
$179/$30 
$ 85/$15 
$ 65/515 
$ 90/$15 
$ 90/$15 
$ 50/$10 


$319/$60 
$489/$па 
$109/$25 
$419/$85 
$249/$60 
$119/$40 
$199/$40 
$175/$40 


$289/$па 
$329! $ па 
$349/$па 
$574! tna 
$124/$na 
$ 144/$па 
$ 84/$na 
$224/$na 
$174/$na 


$269/$30 


$ 49/$20 
$ 84/320 
$ 84/$20 
$149/$30 
$219/$30 
$289/$35 


$149/$25 
$149/$25 
$249/$50 


$649/$45 
$595/$50 
$688/$50 


$420/$30 
$189/$20 


$299/$25 
$269/$50 
$ 98/%20 
$224/$25 
$449/$40 
$229/$20 


5288 
$119 


Apple Software (Entertainment) 


Wizard & Princess $ 28 
Mystery House $ 24 
Flight Simulator $ 32 
Raster Blaster $ 29 
Space Eggs $ 26 
tt ШЫ $ 29 
$ 22 
Pool 1.5 $ 26 
Beer Run $ 28 
Epoch $ 32 
Sneakers $ 27 
Midnight Magic $ 32 
Wizardry $ 45 
Apple Accessories 
2-80 Softcard by Microsoft $ 299 
Keyboard Enhancer $119 
T & G Joystick $ 49 
Зир-г Mod $ 25 


CPS Multifunction Card $ 199 
Videoterm by Videx $ 249 
16K Card by Microsoft 9159 
Зир-г Ғап $ 39 
АІ ҒӘ Voice Board 

CCS Cards 


CCS Parallel Model 7720 

CCS Serial Model 77 ЮС 

CCS Centronics Model 7728 

Disk Drives For TRS-BO* Model 1 


CCHH100 5744 40 Track $298 
ш Add-ons for Zenith Z-89 
В CCI-189 5%", 40 Track $ 455 


| 2-87 Dual 54%” system 
= Drives for 2-90 

ME External card edge and power supply 
BA included. 90 day warrantylone yaar on 
power supply. 


Corvus 5M $ 3089 
Corvus 10M $ 4489 
Corvus 20M $ 5429 


Corvus Mirror 

Shugart 8" 801R Raw Drive 
TANDON 514” Raw Drive 
Power Supplies 
Diskettes — Box of 10 


Maxell 5%” 40 
Maxell 8" 45 
BASF/Verbalim 597 i 

BASF/ Verbatim 8“ 36 


Plastic File Вох — Holds 50 577 dskts. 


i t еле ыз n cu 
o 
uiu 
an 


Plastic Library Case 5%” 3 
Plastic Library Case 8" 4 
Head Cleaning Diskette 25 
Floppy Saver $10.95 
Floppy Saver Hings $ 6.95 
16K RAM Kits 

One Kit $19.00 
Two Kits $37.00 
200ns for TRS-80", Apple H, 

(specify): Jumpers % 2.50 
Computer Systems 

Atari 400 $ 359 
Atari 800 $ 699 
Call for other Atari oroducts 

Zenith 289, 48K $ Call 
Zenith 290, 64K $ Call 


Call for other Zenith products 


For fast delivery, send certified checks, 
money orders or call to arrange direct 
bank wire transfers. Personal or company 
checks require one to three weeks to clear. 
All prices are mail order only and are 
subject to change without notice. Call for 
shipping charges. 


Terminals 

ADDS Viewpoint 
zenith 2-19 
Televideo 910 
Televideo 920C 
Televideo 950 | 
S-100 California Computer Systems 


Mainframe $ 349 
780 CPU $ 239 
64K RAM $ 569 
Floppy Disc Cntrl $ 339 
Integrated Sys. wint. cables, tstd. $1975 
2P + 25 V0 $ 269 
4 Port Serial /О $ 249 
4 Port Parallel 170 $ 179 
Casio Calculators 
Pocket Comp. FX702 $185.00 
Desk PrintriCale. ЕН100 $ 79.95 
Scientific Calc. ҒХ8100 $ 49.95 
Game Watch CA90 Plastic $ 49.95 
Game Watch CA901 Steel $ 69.35 
Calendar Watch АХ210 $ 59.95 
Printers NEC Spinwriter 
7710 R.O. Ser $2395 
7710 Ser wftr. $2595 
7720 КӨН wtr. 32795 
7730 В.О. Par $2395 


| 4 7730 В.О. Par witr.$2595 
= NEW 3500 Series $ Call 
Epson MX-70 $ Call 


Epson MX-80 $ Call 
Epson МХ-80ЕТ $ Call 
Epson МХ-100 $ Call 
Epson СгаНгах 5 Сай 
PaperTiger 560 Gr. & 2K $ Call 
IDS Prism 80 $ Call 
IDS Prism 132 $ Call 
PaperTiger Access. $ Call 
Anadex 02-8000 $ 949 
Anadex DP-38500/01 $1465 
Okidata Microline 80 Егіс. & pin (ева $ Call 
Okidata Microline 82А Fnc. А pn ігеі $ Call 
Okidata Microline 83A 120 cps $ Call 
Okidata 84 200 cps $ Call 
Centronics 739 $ 738 
Data South 180 cps $ Call 
Monitors 

Leedex 12" BAW $ 118 
Leedex 12" Green Screen $ 129 
Leedex 13“ Color $ 329 
Sanyo 9" B&W $ 149 
Sanyo 9" Green Screen $ 189 
Sanyo 12" Green Screen $ 249 
Sanyo 12" B&W $ 239 
SE 13" Color $ 449 
Zenith 12" Green Screen $ 129 
Zenith 13° Color $ 349 


* ** *** Special of the Month ****** 


Olivetti DY 211 Daisy Wheel 
$Call 


Telecommunications 

Prentice Star Modem 1-yr. guar. $ 125 
Univ. Data System UDSTO3LP $ 135 
Univ. Data System UDS103JP $ 189 
Novation Cat $ 139 
Novation D-Cat $ 149 
Novation Auto-Cat $ 199 
Novation Apple Cat I! $ 299 
Hayes Smart Modem™ $ 249 
Hayes Micro-Modem ПТМ $ 310 
Hayes Chronograph™ $ 225 
CCI Telnet Corn. Package $ 135 


Send for FREE Catalogue 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


The CPU SHOP 


420-438 Rutherford Ave., Dept. BOSM 
Charlestown, Massachusetts 02129 
Hours 9 AM- 9PM (EST) Mon.-Fri. (Sat. till 6) 


Circle 123 on inquiry card. 


TWX: 710-348-1796 
Technical Information call 817/242-3361 


Massachusetls Residents add 5% Sales Tax 


TO ORDER CALL TOLL FREE 1-800-343-6522 


Massachusetts Residents call 617/242-3361 


master charge 
| ah тірекке ран 


Tandy Corporation Trademarks Digital Research - 


BYTE Мау 1982 511 


ELIZA IS HERE! 


AT LASTI A FULL IMPLEMENTATION of the original ELIZA 
Program |p now ereligbie to run on your microcomputweri 


Created at MAT In ШЫ, ELIZA has become tie words mol 
celebrated Лс имеются demongirgtion popen, ELIZA i a 
non-diractive раусһойлеғарін who analyzes sach айант aa ұсы 
type B and thenresponde with her om comment of question — and 
he remarks ға айнал gura y sppropriated 


е тил en s larga inihi, ELIZA at Mihaia boan 
unavalabe ta personal computer urere Hicap in greatty stripped 
down veruions locking Ee sophistication which made the original 
program so 
Now, cur тигт iàcrocompsiter тотем poserasing Ihe FULL power 
шіні range of ерсе of the original la bung ollered at the 
wibroductory price of өтү $25. And HT you want bo Bred cud how she 
doss B lor leech hay Io do more) we Ұй include fhe complete 
Source Pregram tor only $20 уйный. 


Майн your cogy of РОТА today amd уса гин agen тәгин how 
fa герой win том мін eofeone ary “Otay, мө swe өші thio 
tampuler of yours Сал actually dal" 

ELIZA tB AVAILABLE I THE FOLLOWING DISR FORMATE: 


L біолога 8 Inch singe беләү for ай CP/M beeed computer 
$25 for ELIZA. СОМ — add $20 км Microsott ВАОС-80 Source 


2. 3% ech CPM lor Appi || eqaipped with 2-00 Босаға 
$33 lor ELIEA.COM — md $20 l'or Microson BASIC-MO Source 


2. 3% inch for SAK Apple И with Арріныһ ВОМ and DOS 3.3 
$25 Jor Protected Fhe — edd $20 for Urprolected Source 


ARTEICIAL INTELLIGENCE RESEARCH GROUP 


| 921 NORTH LA JOLLA AVENUE 
ПИ Los ANGELES. CALKORHLA ко 
VISA [21 894-7998 — (200) 854-27 
МС. WEA end CHECKS ACCEPTED ™ 


Circle 28 on inquiry card. 


WANTED: 


APPLE, IBM, TRS-80, CP/M 


SOFTWARE 


Westico 15 a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or мал! your existing programs 
to reach a larger market, contact: 

Phillip Woetlhof, VP. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profils, lake advanlage 
о! Westico's worldwide promolion and 
distribution. 


WESTICO 


The Software Express Service 


dBASE II Ashton-late 


DATABANK” 


AND 


DATAFLEX" 


TM-DATA ACCESS CORPORATION 


HARDWARE AND SOFTWARE 


FETCH COMPUTER PRODUCTS DIVISION OF: 


ALMALY TRADING CORPORATION 
8135 S.W. 1? STREET, MIAMI, FL 33155 
TELEX: 51-9602 “ALMALY MIA" 


CALL TOLL FREE 800-327-2251 


Apple is а Regislgred Trademark of Apple Computers 
CP/M В a Registered Trademark of Digital Research 


Circle 11 on inquiry card. 


command your own 


BTARSHIP 


with 
Fleet Maneuvers 


1962s hottest new 
pley Бу me! game. 


by 
Fantastic ymurarions 


р.о. Бох 24566 
denver colorado BO224 


Circle 170 on Inquiry card. 


ANALOG «9 DIGITAL 
DIGITAL@ ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL | 


— patom boord teat — 5-00 — 2 io 1 khi 
п — панн ы eee: 


For additional details about the Ар-100-4 and other 
fine California Data Corporation 100% Individualy 
tested, high reBatilty products, circie the reader 
Service card number below or for faster response 
write or сай us. 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road. Suie C-10 
Newbury Park, СА 91320 


1805! 496-3651 


Circle 62 on Inquiry card. 


RAM: 64K-200nscssenes -- 8/569 
Color R.F. Modulator Kit: — $9.95 
14А 5-100 Power Supply КИ— $29.95 


(fod lina cordand cire wit braak ағ, add $895) 

4143 H1,95250 VAC with. RIT titer included, £16V 22А 
Enclosed versions now available (or: HEC, ІВМ, 
Appia И (your choice). Сай Jor Data. 


New! RGB ауз 


е Hugh Contrast Бі луны Tube 
е Uhra Stabile Convergence am 
1:90 dia Waranty 

* 157 Кы: 


Mictrcengela 

CAT-900, ты 

13”. $3599» 
525 x 420 тм. 32 bs 
19”. $389% 
525 х 520 nae, Айта 


{хала үй Ай characters on Шын 
Actives 12: Сабы to (848 with “Intensity” Inpat--375. 0d 


Add shipping. and insurance. We ae philosophicaly аса 


A & MIC (ae Sh wh о woutón 1 be? 


Denalin’ Electronics 
725 Lome Verde. Pho AKG. СА $430] » 415-823-5932 


Dealerships Available 


Circte 134 on inquiry card. 


The Last Disassembler 
You Will Ever Need! 


Mnemonics Externally Defined 
Zilog, Intel, PASM Supplied 
АЗСШНЕХ Preconditioner 
Can Externally Def. Equates 
Optional Address Listing 
ASMIPASMIMBO Compatible 


DB statemenis forcible over user 
specified range 


$150. complele/$25, manual only 
for further information contact 


COMPUTER TOOLBOX, INC. 
1325 East Maln St. 


Waterbury, Ct. 06705 
Phone (203) 754-4197 


Circle 105 on Inquiry card. 


Verbatim’ 


Floppy Discs 
SAVE 40% complete nist 


Y, er Specily soft, Price /10 
10 ог 16 sector c -— 

MD525 1 sids/dhl ders.,.,.. 

МОББО 2 aidas!dhi dens 

MD577 15ida/77 паск............ 

MD557 2 sidss3/77 пәсі..,......... 


8 ғ? Соса Cartified 
Soft sector 
FD34-9000 1 aide/sgl dens 
FD34-8000 1 side/dbi dana 
FD34-4001 2 sida ІІ dens...,. козу .46.20 


CHECKS — VISA — MC — C.O.D. 
13137 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Áve. 
St. Clair Shores, M 48081 


Сігсів 2430 on E ovii card, 


DISKETTES 
CASSETTES 


Error-Free 51/a-inch Diskettes (MD- 
5) single-sided, soft sector, single org 
double density, reinforced hub. 


ltem 


UPS 5 ІРРІМО INCUDDED 
ntinental USA 
CA я add taxes 


MICROSETTE 


175 Ellis St., Mt. View, 
СА 94043 (415) 968-1604 


Circle 279 on Inquiry card. 


CRT CONTROLLER 81260 “SLIM” JBE | MICROCOMPUTER 


The JBE 5522 Parallel Interface for 
the Apple I Computer, plugs 
directly Into any slot 1 through? in 
the Apple. This card has 2 6522 


This intelligent CRT Controlier 
uses an 8085A CPU А an 8275 |г- 
tegrated CRT Controller, И 


Single board large scale Integra. 


leatures: МІА' that provide: tlon Microcomputer. This 4.5 x 6.5 
« 25 lines (80 char./lina) » Four 9 bil bi-directional /О board uses the 6502 
5x7 dol matrix ports Microprocessor, two 6522 VIA's, 


* Four 18 bit programmable 
timer/counters 

® Serial shilt registers 

a Handshaking 

А 74.505 ia for timing. Four 16 pin 

sockets provide easyconnections 

to olher peripheral devices. (Dip 

jumpers with ribbon cables are 


four 2114 НАМ", 2516, 2716 or 
2532 EPROM, The fully buffered 
22/44 pin биз is similar to the 
КІМ? ,SYM® , and AIM® expan- 
sion connector, The four B bit VO 
ports connect through 16 pin dip 
sockets. This board was designed 
for control and В ideal for Per- 


* Upper & lowar case 
= Two 2716's (controller & char. 
eneralor) 

• Serial interlace RS232 & TTL 

a Baudrates of 110, 150, 300, 600, 
1200, 2400, 4800 and 9600 

« Keyboard scanning system 

* Unencoded keyboard required 


= chee *5V & *12V PowerSup- | also available from JBE) The 6522 sonal and OEM use. 
Parallel 1/О card interfaces to tha 
«Does по! have graphic • 6502 MPU қ 
capabilitles. P JOE EPROM prograna chine | ? Two8522via's JBE's 7.75 x 11.75 6502 Базе 
Documentation includes program | |. ane ге Ж жү Abb s Four2114 RAM's (2K bytes) Microcomputer has the 
listing and composite video cir- екы 4 ean Goutputs ere TTL * One EPROM 2516 or 2532 capacity for 16K of EPROM, 
Cult. comitis е Crystal clock 1 Mhz 4K of RAM, & Paralle! Ports 
Bare Board only paie е Requires БУ 1AMP Power d 1 Seria! Port. Monitor and 
(withdoc $39.85 | 79-205A $69.95 Assembled e 45x6.5card an ia ‚ Monitoran 
2718Сһаг.Сеп. А? 519.95 $59.95 Kit • Poweron reset Tiny Basic are also available, 
2718Program А 12 $19.96 $19.95 Bareboard e Fully buffered-expandable The fully populated version 
a боібег mask-both sides cludes: | 


Use your Apple Il Computer, JBE e 16502 CPU 


n" 6522 Parallel! Interface card and ә 4 6522 VIA (8 Paraljel VO 
b EPROM Programmer as a Ports) =y 
(шт: development system for SLIM, sA AYS 1013 (Serial VO 
„JBEs Speech Synthesizers use | Prices: , Ports 
10 your apple computer i wegen | ihe Votrax SCO Phoneme Syn- | 81260A  $1988BAssembled | . 82114 RAM (4K) 


АОСОВ17 whichincorporates a 186han- 
nei multiplexer and an B bit А.О Con. 
халаг. Tho 16 inputs are h Ht 
nce and the voltage range ls 0 to 
12 volts. Conversion time is < 100 psec. 
The resolution is B bits or 256 eteps, 
linearity ia ж 1/2 вар. Two 16 pin СІР 
sockets are used for input, GND 8 
reference voltage connections. There 
ara 3single bit TTL Inputs, Doc Includes 
sample program. | 


81-260K $149.95 Kit 


thesizer chip. The SC-01 
81-2608 $ 39.95 Bare Board 


phonetically synthesizes con- 
tinuous speech of unlimited 
vocabulary. The SC-01 contains64 
different phonemes and 4 levels of 
Inflection accessed by an 8 bit 
code. It requires 10 Bytes per se- 
cond tor continuous speech. Both 
boards have an audio amp for 


• 2 2718 EPROM (Monitor & 
Tiny Basic) 


Tha partially populated ver- 
sion Includes: 


• 16502 CPU 


e 1 6622 VIA (2 Parallel 1/О 
Ports) 


Here $2896 | direct connection to ал 8 ohm g^ е 1 AY5-1013 (Serial ЏО Port) 
81-1328 Bare Board _ $2995 | speaker. 6502 MPU,B522VIA 2718 EPROM, 2114 | * 22114 RAM (1K) 


e 1 2716 EPROM (with 
Monitor) 


Both versions Include 
sockets for 2716s or 25325, 8 
16pinsockets for UO interfac- 


Documentation Includes basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple М# Speech Syn- 
thasizer includes a disk with many 


RAM single board computer. Single 5 
volt power supply a1 400 Ma. Two іп- 
dependant 6 bit МО porte with hand- 
shakelinas. RC controlled 1 Mhz clack. 


Complete documentation VO lines use 
50 ріп edge connector. Data and sd- 


EPROM PROGRAMMER 


user programs. drass tres ara notaccessible Mod. ог | М9 and a 0825 connector for 
81-088 Apple ll Speech 2552 18 Included, EPROM is not includ- | 85232. 
to program V 2518's, 2592s 27165. it Synthesizer $139.95 | өй 1K RAM, 2K EPROM, 21/0 ports. All address and data lines are 
interfaces to the JBE Parallel VO card | 81-120 Parallel Input Speech $110.05 | broughto!f theboardto the50 
using ‘our ribbon cables. An LED В. днем езе i асы pin adge connector. (similar 
Coates АРА ОРИ SC-01 sold separately tor $ 75.95 to the Apple 1 bus) 


grammed. A Textoo! zero Insertion force 
socket Is used for the EPROM. Comes 
with complete documentation for 
wriungandresding EPROM’s In the Ap- 


This board also features 
power оп rese! and cassette 
interface. 


EPROM EXPANSION CARD 280 MICROCOMUTER 


pte П or Apple Н Plus. Cables aveilable 81-030 C Fully 

separately, Sax SM, Populated $349.95 
денені iios | JBE EPROM Expander far the Apple I = ja a Қалы $2444 
30-2448 BareBoard £24.95 hokje six 5V 27165 for a total of 12K 250 MPU, 780 РЮ, 2716 ЕРЯОМ, 2174 pulate Р 


bytes of EPROM, This board tates Мо 
place of the on board ROM in 1 Appia, 
П із sofiware swichabie by the same 
lachnique used by the Appie Il Hrrmware 


81-030B Bare Board $ 89.95 
2716 EPROM 

(with Monitor) $ 19.95 
2715 EPROM 


НАМ вре board computer. Single 5 
ЧОЙ power supply at 300 Ma, Two in 
dependent B bit КО рогіз with hand- 
shake linas. RC controlled 2Мізг clock. 


6502 MPU $9.95 | card. Sokder jumpers are for reset to the 

6522 VIA $9.95 | Appie ROM or EPROM Expansion Card. Egeria piis арапша pcs pm (withTinyBasic $ 19.95 
Z-B0PIO $9.95 Parallel VO to program your EPROMs. 2532 is included. EPROM is not includ: 

TWO2114RAM $9.95 EPROMs sold separately, ed. 1K RAM, 2K EPROM, 21/0 poris. 

2716 914.95 B1-0B5A Азат. $59.95 | 60-280Assm. $129.95 

50pin conn. $5.95 81-085K Kit 54995 | 8B802B80Kit $119.95 

Dip JumperZit. 54,95 $3995 | 600-280 ВагеВоага $ 10.95 


81-0858 Gare Board 


яб 
мА JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. « 1014 CENTER ST, SAN CARLOS, СА 94070 
ADD SALES TAX IN CALIFORNIA = ADD 5% SHIPPING А HANDLING 3% FOR ORDERS OVER $100 [visa | 

SEND РОЯ CATALOG (415) 592-8411 10% OUTSIDE U.S.A. 

WILL CALL HOURS: Sam - 4pm 


Personal 
Publishing” 


ATTENTION 


SINGLE BOARD 
COMPUTER OWNERS 


Complete your system with these fine 
products at savings from 15 to 25%. 


MEMOREX 
FLEXIBLE DISCS 


WE WILL МОТ BE UNDER: 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.OD.'s 
accepted 


Г you have ever thought about 
publishing your memoirs, the Great 
American Novel, your PhD Ihesis, 
documentation for a computer 
program, or whatever, think about 
Intergraphics' Personal Publishing 


Clock /Calendar for Digital Research's 
Big Board. Full time & date functions. 
Eight interrupts & battery backup. 

Bare board—$25. Kit—$54.95, Asm— 
$67.95, Program diskette—$5. 

Add $2.50 postage. 


service. № Б Ihe lowest cost method 
yet devised Іп gel your words into 
print. Your Personal Computer, a 
modem, and a little “do-it-yourself” 
spirit are ай that is necessary tà 
access our fully automated 
computerized lypeselling service. 


For further informalion, wrile to: 


Intergraphics Inc. 


106A South Columbus Street 
AlBxandria, Уігдича 22314 


Enclosures — Wil house a computer 
board, keyboard, power supply, 
12" monitor and 5" disk. 

21"D X 19"W X 16" H. 

List 5105 Now Only $89 + $7 shipping 


Monitors — 12” Motorola, 15 MHz, 
| 800 іле resolution. Separate video & 
Sync. З 
List $200 Now Опіу $150 + $4 ship- 
ping. 
Cail or write for other grea! specials. 
AB COMPUTER PRODUCTS, Р.О BOX 571-B 
| JACKSON, N.J. 08527, (201) 370-9889 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cal сай 
Teen, (500|592-5935 or 
VE 2 № 805)543-1037 


Circle 3 on inquiry card. Circle 212 оп Inquiry card, 


STRRTJOB 


LEF ая ALAIND PEG трек ТӘЛЕРТІ9 
Ш вез ikti тъй гі nokre төз өтеп! 


22:00:00 | 
STARTJOB VERS 1.1 
These Jobs М Start А! 
22:00:00 
For the 'B9 
‚ 3 MP/M llo Compatible Banks 
. Invisible Disk” CP/M» 


Software Included 


Only $595.00 


MAGNOLIA 
MICROSYSTEMS 


2264-15thAVE W в» SEATILE, WWA 98119 
(206] 285-7266 [800] 426-2841 


CP/M* &MP/Mi® aroregstered trademarks of 
Dota Research, Pacific Grove, СА. 


Receive B: 
Transmit C:Test.txt 
Crun2 Update 
Submit Payroll. 


Starling Delayed Jobs 


Ені: дот 4д-ҙайя ш SEFFLG зуируаю 


e SYSTEMS е COMPONENTS 
е PRINTERS © SOFTWARE 
e SERVICE * ADD-ONS 


* қаста гра que ғың сабын ak d-àfd à hth ГОСТа > 


SYSTEM 501 "ез ForPricing and Catalog Call or Write 


Developmeni Systems Co. 
2100-А Walsh Ave 

Santa Chora, СА 95050 
Phone: (406) 727-1549 


Я вутиесваю але SiH FOL 


the] bt Feed 5-100 


arm |а и pakalni ?сашпала м бащ аг. lar, 
керв Һа игача Fish pÈ ИННА; Мба ы, 19. 


Circle 248 оп Inquiry card. Circle 139 on inquiry card, 


ANNOUNCING THE — TRS-80" Models 1 &3 | 


FOX & GELLER LUDER SMART TERMINAL......... $69.95 


dBASE 11 | Model 2 (CP/M) Мегѕіоп... 679,95 
PROGRAM CPU МЇ z94, 8085/88 CPU АЕТ 39 Enables your TR5-80 to be used as a data 


communications terminal to a time-sharing 
GENERATOR! DAT 133, PU СВ СХ 38. system or to another computer. Automatic 
TM ISK [laen 8-16 CALL DISK 1 ART 371, transmission or storage of data to/from 
QUICKCODE INERFACR $ (5) ЖӨ, (M 16 ART OK. 67]. other computer. Control keys, character 
Now, wilhout any programming, LOMAS DATA PRODUCTS mapping, true BREAK key. Casselte and 
you can create these in seconds. disk files compatible with Electric Pencil 
e MAILING LABELS ала, Scripsit. Transmit/receive with 
• WORDSTAR FORM LETTERS 09 Т — 650, RAM 2SEK ART VELIE ME 
e DATA ENTRY /RETRIEVAL PGMS. SYSTEM DIAGNOSTIC ..... $94.95 
ә dBASE FILES SEATTLE COMPUTER Complete diagnostics for every component 
6095 ,SuPPORT CARD & 85005 oy 529. № of your TRS-80. Separate tests for ROM, 
INTRODUCING dUTILIM тр Роне „ч. азе Г recorder) disk drives, RS 232.C | 
s j rec г, rives, RS-232- 
The dBASEII utility program. MORROW DESIGN5 interface. 


Aulomatically improves and comments | Add $5.00 for program supplied on 
your programs. Many olher features. 581, MILTI 10 diskette, $3.00 postage and handling. 


8” 813 САВ 1056, ША 8" SEE UD 145, S.A.S.E. for FREE catalogue. 
Fox & Geller 


9 
PO. Box 1053 (201) 837-0142 | LL PRICES SUBJECT TO CHANGE SHIPPING МІН 3. H OWE SO FIWAR E 


Mu ти е ae Po er VPE НА Ced E | 14 Lexington Rd., New Cily, ЧУ 10956 
— (914) 634-1821 


Circle 461 on inquiry card, Circle 380 on inquiry card. Circle 195 on inquiry card. 


Е LINE ALL PARTS & COMPUTER 


PRODUCTS 
Р.0. Box 4430Х 


FUL 
меге, Santa Clara, СА 95054 D d 
Will calis: 2322 Walsh Ave. 


ELECTRONICS (408) 988-1640 


Same day shipment. Fisi line parts only. Factory lesied. Guaranteed 
money back. QuaMy IC's and other components ai factory prices. 


INTEGRATED CIRCUITS Phone orders only (800) 538-8196 | 


Ques! Super Basic V5.D 
А new enhanced version of Super Basie now 
available Quest was Ihe ist company worldvade 
0 shp а ful size Basic tor 1802 Systems А 
complete tuncion Super Basic by Ron Cenker 
inciuding Моә1нч) post capabiely wilh союл 
notation (number range +.17E}. 32 bit integer 
+2 billion. multi om arrays, strag arrays, strmg 
тару ation, cassette VO, save and load. basic, 
dala and machine language programs and aver 
75 statements, 'unctions and operations. 


ә xn jh bus мии ih ined сю Dé — 18 New umproved laster verson шеніне re- | 
КЕЛЕКЕ ята Я oono $5 Gee m v» somber and essenliaty undmiled variables. | 
m Н о i шш ATE 90 Also an excusive user expandable command 
Ц СЕЙ . i т ary. 7 | 
ини T gn ni a 15 bu ГЕ ы О Serial and Parallel 1/0 rovlines included | 
пам M Uomo рын B Д iB uie iE eme оэ у RCA Cosmac 1802 Super Basic on Cassette $55.00. | 
^ HET cub Сі ИР РИМ ЫНЫ қышты 9: МАНЫҢ 
jera шии, 115 ий Шы inm И "Elem, 000 noa Super Ell Computer $106.95 m i 
b -- = {Жн & than my ie th аа Кг РС cards and а 50 pin connector siot for (he 
TA q UCHEEER ONE ңы iiu BE amem The Super Elf is a small single board computer that Quest Super Expansion Board, Power supply and 
ман 5 НИЯ бою в RE SM ЕЙ SH mmo does талу big things. M's an excellent computer sockets for all (Cs are included plus а delalled 
MUN t Unais 1 сю is mun i immm п for Iraining and lor learning programming with ts 127 рр instruction manual which now includes 
мән $ у Hy comes 3 шал 5 i іп lua — в machme jampuage and ү i's easly expanded over 40 pgs. of software info. including a Series af 
ии err ВО Кош ПИ R Hoa Б with additional memory, Ful Basic, ASCH lessons to һер де you started and a music рго- | 
taga 120 (ше + " ы n 56 4% млн i MEAM aw AM Keyboards, video character generation, elc. (уат and graphics target game. Many schools 
Lu 044 > ; п cim 
Wn up Bum icm dique Е В p ne eeu ates det. led sae ЖИЕК 
Танца Е мм 8 EDAD?’ E рл өйү 19 "їммєт ия A ' 
т Фау рее 27h Ampifier and Speaker; Fully socketed { R&D. 
БЕ a са 8 вар i E 19 ВЕ. за, ы A Ws: Ful documentation ip e Remember, other computers only offer Super EM 
ya rib тыл tu — — n The Super Ell includes а ROM monitor for pro- features at additonal cost or not at all Compare 
мы 3 uua ЕСЕ 48 bras Ta Lgs d ET 48 gram (баб) editing and execubon with SINGLE belore you buy. Super ЕН Kit $106.95, High 
FO ЧН иман int. T m } га * А ol Sage nad STEP ior program debugging which 15 not іп. address option $8.95, Low address option 
MEM EH lm d Des | CERE RE ud cluded in others at the same puce With SINGLE $9.95. Custom Cabinel wiin dried and labeled 
man Е eat ш LEAL Etre eor er 
Th, uem? ақ qua M 3 а add ess la è " 
аши Б us LE з 490 мн мейтін зи displays before, during and alter executing in- 55-100 boards and power supply $57.00. NiCad 
ME мош 229 Da» ІЙ > МЕСТ. 4n a structions. Also, CPU mode and instruction сүйе Battery Memory Saver КИ $5.95. АЯ kits and 6 
КЕТЕРІН ‚В the i nt нк же decoded and displayed on 8 LED indicators, Options also completely assembled and tested. | 
lam 5 ^ OR 1B db a KaTa US B An ACA 1851 video shows you to luestdata, a software ion for 1602 com- В 
таҳмин ы (» Doa + се] »» Бү nd 13 2 graphics сік: you М : | 
: В — Ж Gon b uu нут y пш аер M comect ю you own TV with an inexpensive video Puter users is avallable by subscription far $12.00 
AUR Ы 8 ан ің 5% ri 2 ич {р de n Tr ЗЫ modulator to ба graphics and games There isa De 12 issues. Single issues $1.50. Issues 1-12 
i Si ЗЕ ж ЗЫМ м EG I 
um i т 4 re = ig қыш ін әңгі Кеш 1 ВУЗЕ Sn ma 32% нм мб many aan tabi rid =, gen атка ғалы M M | 
REA рй sg fer CB BEN ipium GR ине res for conto! purposes. зене $14.95. Ехсі and chalenging space 
um Bus P2 dme Шош mn Чэ үзе = place» бад дн ае гейм. 
ан TEX DAMES GG iu LOC AMEE олын RAN load, reset, (мп, wait, юри, memory protect, 
fae Pneus ingne ums Hike (mg тейт исі on sige не іи. on bond Free 14 page brochure 
5 Ac 
iom | фи Чи кщ | B E EC Ваня BE eid adress There isa 44 pin standard comerlo 501 Of complete Super Elf system. 
it) ЕЕ € Fab pagu ік 09101 1500 МАМ 5% ушыр; са ә ® y 
рма (M md на у BE Bn алымы 38 PORON? s I Super Expansion Board with Cassette Interface $89.95 
tus 'в m rich s mant UE ae N ТЫ) Coney Shenae ‚2 This is truly ап asiqunding value! This board has gram bugs quickly. thenfollovewith single step. (f 
“Sark epen MGT ж mm LE ато ЕСЕСІ d 8 | et mud ee ra Ба лме кен Борода дааа Бен | 
ИЕГЕ ШИЕ ШТ сас ышы 
Әз ІН Пан um Bus tH a mu Ей тор фи ы 2 tions include Paralel Input acd 
BAS iR Am RE pens RRE ILLI D 4 LL 
ux B dai g dI 3 cs ii лых been made for ай other options on the same board — connection of an ASCH keyboard to the input port. 
шин 4 Gan Қ ПЕ) 18 ES iM BAIS and it №5 really info the hardwood cabinet RS 232 and 20 ma Current Loop for teletype or 
Gin wA Ges 4 1% mo^ js 4116 20005 Dynamic А 15.40 alongside the Super ЕН. The board includes Slots other device are пп board and 4 you need more 


for up to BK of EPROM (2708. 2758, 2716 QC Tl memory there are two S-100 slots Kr static RAM 
for the monitor and Tiny Basic of olhe DUFDOSES. — 2 with video driver for full capabikty play with 

A Ж Super ROM Monitor $19.95 15 avaiable as ап Ту Basic and а video interface board Paralel | 
оп board option in 2708 EPROM which has been ІЛ) Ports $9.85, AS 232 $4.50, TTY 20 ma VF 
preprogrammed with a program toader/editor әлі $1.95, S-100 $4.50, A 50 pin connector sel with 
error checking mulli Не cassetle read/write ribbon cable is avallable at $18.95 Кг easy com 
software, (relocatable cassette Пе) another exclu- nection between the Super Ef and the Super | 
sve from Quest. It includes register save and Expansion Board. | 
readout, block move capabeity and video graphics Supply completa system 
Driver with blinking cursor. Break points can be ri or debere = 
used with the register save feature to isolate pro- 


Rockwell AM 65 Computer 
6502 based smge board with lullASCH keyboard 
and 20 colurm thermal printer 20 char aiphang- 
тегіс display ROM montor. ішу expandable. 
$419.00, 4K verson $449.00 4K Assembler 
$35.00, ЗК Basic iterprete $65.00. 

Special smal power supply SV дА 24V бА 
assem in Мате $58.00. Molded plastic 
enclosure 10 lit both АМ 65 and power supply 
£52.50. АМ 65 TK wt cabinet wth power supply 
swich, fuse, cond assem $558.00, 4K $579.00. 
AGS/40-5000 AIM 65:40 w/ 16K RAM and manor 
$1295 00. RAM Board Kit (16K, $195) (32K, 
$215] VOSSO Video interlace Kit $119.00. AAT 
5149.00. Complete AM 65 эп tim briefcase with 
power supply $518.00 Special Package Price. 4K 
AIM. 4% Вас, power supply. cabmel $629.00 

АМ GSK SYM Supe EN 44 pin @apanuon 
В board. board with 3 conmectors 522.95. 


A. < ‘aa Я i Ж 950 

" viding a 

plus 5-00 ме онаи (With Super E 
pansion]. igh and low address displays, slale 
and mode 5 optional $18.00, 


ELECTRONIC SYSTEMS KITS 


Apple Peripheral Kils 

SERIAL UO INTERFACE 0 to 30,000 baud, 
D.T.R., Input & output [rom monitor or basic, or 
use Apple as mtelbgent terminal, 8d only (P/N 2) 
$14.95, Ки (P/N 2А) $51.25, Assembied (PIN 
2С) $62.95. 

PROTOTYPING BOARD {Рин 7907) $21.95. 
PARALLEL TRIAC QUTPUT BOARD 8 triacs, 
each can swatch 110V, бА loads, Bd only (P/N 
210) $19.20, Ки (Рм 210A) $119.58. 
OPTO-SOLATED INPUT BOARD 4 inputs, can 
be driven from TTL logic, Bd ому iP/N 120) 
$15.65, Ки (P/N 120A) $59.95. 


ZBD Microcomputer 

16 bit VO, 2 MHz clock, 2K RAM, ROM Bread- 

board space. Excellent for control Bare Board 

$28.50. Full Kil $93.00. Monitor $20.80. Power 

Supply Kit $35.90. Tiny Basic $30.00. 

Modem Kit $60.00 

State af the art, orig., answer. No tuning neces- 
compatible 300 baud. 

acpustic coupler plans included. Bd only 

$17.00. Article in June Radio Electronics. 


60 Hz Crystal Time Base Kit $4.4D 
Converts digital clocks fromAC line frequency to 
crystal lime base. Quistanding accuracy. 


Video Modulator Kil $9.95 
Convert TV sel into в high qualily monitor w/o 
atlecting usage. Comp. № w/lul instruc. 


Multi-volt Computer Power Supply 
Bv 5 атр, +18 .5 amp, 5v 1.5 amp, - 5» 
.5 amp. 12v .5 amp, -i2voplion =5v, «12v 
a led. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95, Add $5.00 shipping. Kit 
ol hardwase $356.00. Woodgrain case $10.00. 
$1.50 shipping. 


Type-N-Talk by Votrax 
Text to 5 with unlimiled vocabu- 
lary, built-in text ta speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interlace $359.09. Speech iC $79.95. 


1802 16K 0 RAM Kit $149.00 
Exnidable to 64K. Hidden refresh widocks up to 
4 MPa win walt states Addl. 16K RAM $2 

8-00 4-slol expansion $ 9.85 
Super Monitor YII Source Listing $15.20 


interiace Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rales from 110 to 19.2K, sw seleclable 
polanty cf input and oulpul strobe, 5 to B data 
bits, 1 ov 2 Slop bils, parity odd of even or none, 
all characters contam a slart bit, +5 & -12V 
required.Bd onhy (P/N 101) $11.95, Kil (P/N 
1014) $42.83. 

В5-232/ТТі INTERFACE Bidirectional. re- 
quires = 12V, Kit (P/N 232A) $3.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
pus oplo-isolated circuits, Kit (P/N 79014) 
$14.95. 


PROM Eraser 

Wil erase 25 PROMs in 15 minutes. Uttraviolet, 
assembled. 25 PROM capacity $37.80 (with 
tamer $69.50). 6 PRDM capacity OSHA ver- 
sion $78.50 (with timer $108.50). 


NiCad Battery Fixer/Charger Kit 
Opens shorted cells Ihat wont hold a char geand 
then charges Ihem up, ай іп one КИ өй paris 


Super Color $-100 Video Kit $129.95 
Expandable с 256 x 192 high resolution color 
graptscs. 6847 wilh all display modes computer 
controled Memory mapped 1K RAM expand- 
able to 6К 5-100 bus 1802, 8080. 8085, 280. 
elc. Dealers: Send lor excellent pricing/margin 
program. 


and instructions. № РС board. 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. . Prices 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subiect FREE: Send for your copy of ош NEW 1982 


Shipping: Add 5%; orders under $25.00—10%. to change QUEST CATALOG. Include 889 stamp. 
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Save $ on 
Computer Books! 


We offer a 10% discount on 
computer books from Addison- 
Wesley, Wiley, Sybex, and Murach. 
Fast, reliable service and low 
shipping charges for mail orders. 
Write for FREE catalog (or stop 
in to see us in lower Manhattan). 


DOWN DOWNTOWN 
BOOK BAZAAR, 
Dept. B 


172 Fulton $1. 
(near World 
Trade Ctr.) 


New York, М.Ү. 
10007 


Circle 144 on inquiry card. 


-Mod И Owners- 
Program Modifications Now A Snap 
With Basic IDEAS" 

# you know what irs kke to write programa on a 

mainframe computer with а well human-engin- 

ered ре mming facility (ike SPF), then you're 
probebly frustated with the limitations of the BASIC 

Line Editor of your TRS-80* Mod Ii. 

if you've never experienced maintrame wog em- 

ming power al its best, you don't know what 

you ve been missing: Tedtousine- byline editing 

{в now a thing of tha past with Basic IDEAS" 

and ita powerful Full-Screen Text Editor. 

О Changes Made Easy. Move the cursor any- 
where on the screen & simply type іп your 
revisions. 

О ИШЕН іме insert4 Delete Jusi position the 
cursor And inser/delele ines at will. 

O Text insert & Delete Within A Line: Again, 
just position the cursor e on ihe line 
and insert or delete text with inslantanaous 
visual feedback 

© Also includes: Global Search 4 Яерюсе, 
Automatic Prompting, Print, and much more. 

Thats not al Basic IDEAS" has 8 {0 array n 

advanced programming tools that make Mod It 

BASIC Essilor To Write, Easter To Read, Eesler 

To Modify. 

Send for our FREE brochure for complete deteuds 
and actual examples of Ihe power of Basic IDEAS”, 
Complete system, Ішіу documented, only $299. 


Computer IDEAS Corporation 
4229 Най St + Dallas, Texas 75219 
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TRS-80€ Model lil 
48K RAM & 2 Drives 


5 1 79988 DELIVERED 


Non Radio Shoch Warrenty 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 
Orders & lnformoron 


(603) 623.8857 
ІНЕ BOTTOM “7 
L E 1800) 343.0724 


12 Johnson Street, Milford NH 03055-0423 
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FLOPPY DISKS 


ксы E ceo an LN ed 2 
ENCLOSURE OUAL MINI WITH 


TRACTOR FEEO PAPER 
OM x 77 Oank, 3700 erweete. perf 
Gs x 11 tius ben, 3700 sheets 


OTHER TYPES OF MEDIA AVAILABLE . 
CALL РОЯ РЕСЕ 


МВ METAVAN, МС. 


[] тәсчеввс Dyer Вова, "ute 307 
Sante Ane. CA 92705 
[714] 5AD-2427 
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Introducing... 


жа 
3 
: me 


(1 
с 


-= TM 
Frog Prince Software 


PROGRAMMERS: We are seeking out- 
Standing entertainment programs for 
publication. Unique, challenging pro- 
grams for the IBM PC, the TRS-80 Color 
Computer and other computers with 
high-resolution color graphics capa- 
bilities. Write for our submissions КИ. 


Frog Prince Software 
Р.О. Box 970 
Bowling Green Station 
NewYork, New York 10274 
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Beech Enterprizes 
6109 South | Street 
Tacoma, Washington 98408 
(206) 472-1094 


Printers — Epson, Okidata, Nec. Anadex, Others 
Epson MX-70 , , 315 
Epson MX-80 
Epson MX-100 ., 

Anadex DP9500, DP9501 , 
105 560 


ards — Microsoft. vides 
ul. Softcard by Microsoft . ros 


16K Ramcard by Microsoll ....145.75 


Mn iras Systems — Alas, Tetevides, HEC 
Ram, 2 Disk, ? Expansion 
Site C CRT 2379.00 


Other Products & гн Available. $ 


Hard Disk, Visicalc. Modems, 
Monitors, Furnitura 


Terms: Certified checks, personal chacks, 
money orders. Allow 2 weeks lor per- 
sonal checks Io clear. Equipment is sub- 
ject to price change and availability. 


Circle 43 on inquiry card, 


h Build and Enhance 


your Apple * soltware tibrary 
a! affordable prices. 
rm For the FIRST time — PACKED 
AS ) ou -A disks w ty 60 nutatandag 
Prog ma- 


4 , Your Apple * needs programs! 


Proce | ANAS you have ал opportunity 


ю use your Apple" to its fullest 


5 1-ERF | capacity! 
BPPLEURRE INE. otters on васл вх on 


eniensive vary of programs meuding: 


Business e Printer » Graphics 
Games + Taxi + Music 
ИШТ е Оаа Вазе a Finance 
Smence е Engineering а and many 
others with 3 3 OOS for easy дети ніла 


First 3 disks availiable at $59.95 each 
Order all 3for a [ree bonus disk. 

Call now toll free: 1--800-327-8664 
Fla. Residents: 305—584-7004 

Please add $3 for postage & handling. 
6400 Hayes St шм [- var 


Hallywooó. FL 33024 
"ҰМ Арал Ha термені Uacemart, of Aggie Сети Со 
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For CP/M-80? Users 


САТА ENCRYPTION 

$49.98 FAST LOCKA Fast Вю ard Оль Éncypron/Dec wgoon. 
т Very Fast encrypts ^us ge әл emire das [85.30 37451 

* Poodes Secure y hor 06 but ike теш фена dais > Combina- 
ton бі kanapoiben. eulkitrhubon, and Ән ас сурга 

* Mere імі change m KEV of DATA drasecaliy autera resorts 

$ ба ва hey 


8149 95 POWER CRYPTS -US Govemmeni a (gna Enerypuon 
Sa arcad 

* бейнеш MORENON, Ny боча 1 омен сорт РУ бугд 
@ tre Кази бағады of Siartande CPS eon. 46 Ыал "7? P1 Dats 
Brey боғамд © tacos FAST LOCI в Provides tegh 
Мезі О! расна у fü Th most 60741 ке gii * Errore Pert 10" 
таға gnas eth FAST LOCK, 11 5 Prowdes mulie! cosmtehaton 
ветки ^ "Élrcusmc Сода Boom Moda ' * 66 w1 tay 

* Соту оп ol теңің compas permoti, onodutt 
рапорта. Stock cupherang © Mule ағазұртымғы ase ve- 
шаРу UNSREARKABLE try. ANYONE, по matter how Urge or 
ворѓћебізе sled the COIrputé» еғүрзо BOusprrani 


SPREAD SHEETISTACK CALCULATOR 
$49 05 BTACK-CALC/1 - базу 19 use SPREAD SHEET сліна 
* Vers APA Ато Pol ys Момын Me poeni coeso 
* бурды “ағаға tes POW COL е Three calcio 
Accurgatae. Sect. Spread sheet * бестен Finsing Posi 
2 Бель :99 тар! 

Seed Creer. and егыл (as FARE имота an 


UNIVERSAL INFORMATION SYSTEMS 


26453 SAY Drive 
Енес бо, Сөмоғтай 
92015 
Си” элй жей ызы ты 
CM gy "и Dei? брыч Р 
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daisixtuper: 


LETTER QUALITY 
PRINTERS 
Olivers PR ды Electronic Dalsywheel 

Ty pewriter-Printer 


non ASCI] Jatecface versions iram $648 
But terns x CEU з тағып 
Bufíered RS Terminals 


Вга һе units wilh 00 der ‘wa watyaniy and case, 
We „ртт nobone end print 


Dealer inquiry Welcome 


SYSTEMED CORPORATION aum 
SS DUM e EL d 


Р.О. Boa 18, Mountain City, Теппһеззеғ 21643 
Phone (638) 127-6000 
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INCREDIBLE? 


BELIEVE IT! 


Washington Compu 


an affiliate of (Y WA "em em 


ELECTRIC COMPANY 


fer Services 


) вя. 1912 


CUSTOM COMPUTER ROOM WIRING SINCE 1950 


97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 Іп М.Ү. State and for technical information: (212) 226-2121 


HOURS: 9 АМ-5:30 PM (EST) Monday- Friday 


TELEX: 12-5606 CABLE: WASHCOMP МҮК 


PRINTERS 
| 150 cps bidirectional - 9х9 dol matrix, quielizad 
"a; case, 136 col, vertical form contro! and many 
D other functions №0950 
Тһе best price/ performance ratio available. 
МЕХ sooo RS-232 serial ta 19,200 baud x-on, х-оН add $25 
"II Telatype 40, 300 LPM-typewriter quality, RS- trom Only 
232 interface. This quality printer is available in талу $3200 
configurations including larms access, quietized case, etc. 

Telatype 43 from$995 
Telatype АР-200, 340 cps dot matrix (similar to Data Prod. М-200) $2799 

NEC Spinwriter-55 cps, bidirectional, letter quality 
Я.0. 7710 $2560 KSR 7720 $2799 
DIABLO 630-40 cps, bidirectional, daisy wheal, plot / graph $2349 
QUME Sprint 9/35 cps, daisy wheel $1944 
C. ITOH Starwriter, 40 cps, daisy wheel, ҒЮ $1550 
EPSON MX-80, 100, 80 cps, 9x9 dot matrix SCALL 
ANADEX 9590/9501, up to 200 cps, high resolution dot $1325 
OKIDATA Microline 82А, bidirectional, friction / pin feed $525 
Microline 83A, bidirectional, 120 cps, uses 15" paper $799 
TI~B10, 150 cps, Basic $1449 
Package-Compressed print, vertical lorm control $1630 
MANNESMANN MT 1105 200 cps, 7x9, 132 col $CALL 
TALLY MT 1805 200 cps, 7х9 + NLO 40x18 matrix $CALL 
CENTRONICS SCALL 
739 100 cps, nx9 dot matrix, Full Graphics $567 
122 120 cos, International sat, Full Graphics $899 
DEC LA-34 $1085 
105 PRISM, 132 col., cotor $1785 
TERMINALS = pmmimooem $359 
AMPEX DIALOGUE 30, 80, 61 SCALL 
TELEVIDEO 910 С (multi-1erminal) $610 
925C $795 
950C 5950 
SOROC 10 120 $729 
HAZELTINE ESPRIT $669 
DEC VT-100 $1575 
WYSE WY-100 (ALTOS 1) NEW! SCALL 


Similar savings for our HAZELTINE and LEAR SIEGLER lines 


SOFTWARE 

MBASIC-80 $275 WOROSTAR 5300 
MBASIC COMPILER 5285 MAILMERGE $110 
FORTRAN-80 $349 DATASTAR $230 
COBOL-80 $574 DBASE И $525 
PL/1-80 $425 CONDOR fll $716 
PASCAL MT + V5.5 $398 MILESTONE $235 
WHITESMITH'S С $660 SUPERCALC $221 
BSTAM,BSTMS $200 ҒМ5-80 5649 
CB-B0 $420 SELECTOR V 5396 
PEARL (LEVEL 3) $549 SPELLGUARD 5236 
LIFEBOAT SOFTWARE SCALL SUPERSOFT SCALL 
PEACHTREE SCALL AMERICAN BUS. SYST. SCALL 
GRAHAM-OORIAN S$CALL ACCOUNTING PLUS — $CALL 
STRUCTUREDSYST. $CALL TURBODOS (MULTI) $500 
VANDATAJOSBORNE $500 TURBODOS (1 USER) $220 


8” DISK DRIVE SALE 

S” SHUGART SAOIR $450 8G8"SHUGARTSABS1R 5669 2 for $1289 
QUME DATATRACK 8 $589 210г$1110 
Enclosure, power supply for 2 8” drives АВТ $350 
MORROW DISCUS 2D + CP/M* , MICROSOFT BASIC, CONT. $950 


HARD DISK SPECIALS 

CORVUS 5MB, 10MB, 20MB Constellation Multiplexer and Mirror Backup 

MORROW 26MB + controller + CP/M 2.29, M basic $4495 953821 

Ф. controller, СОС Hawk Drive (5 lix, 5 rem) $7995 $6795 
controller, Western Oynex (5 fix, 5 rem) $5995 $5099 

Winchester 5% drives complete with case, cable, 

software, 5-100 controller. Adapter avail. for use with 

XCOMIP any 2.80 system. Cartridge drive controllers avail. 

SMB APPLE S- 100 2:49 52898 

TOMB хелох дг гоѕ5 ОЕМ discounts available! AS. моо п $3398 


ADES) & IAOCENMREZANF ^ 547 8" and 14" Winchester/tane 
LT. subsystems avai. 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. 


8000 SX, multi-user, mulli-processor, turbo DOS SCALL 
E СРМ 2.2. FULL 2 YEAR WARRANTY! 
OURS 68000 16 bit multi-user UNIX V.7 SCALL 
AMA ТЕЕ 8086 16 bit, 128K RAM, Syst, #2 $3499 


Call us lor best prices on these high quality 2nd 
generation boards and systems. 
These high quatity, reliable products have made CCS 
defacto industry standard for 5-100 products 
Assembled and tested: 
2200 H.D. Mainframe $517 2B10AZ-S0CPU, serialport $316 
2065С64К dynamic ВАМ $409 2422АҒісрру Cont, СРАМ 2.2 $427 
CCS 2210A ш/Лорру controller, 1 serial port $2116 
CCS 300- 1A w /1.2 MB floppy drives, 2 serial, 2 parallel ports SCALL 


ШАС Fine computers SCALL 


(80/92/90) | С We offer generous discounts on the Compupro tine of 
тм fast, quality 8 and 6 bit boards 


California 


= Computer 


Systems 


ADVANTAGE SCALL 

Northstar & HORIZON 
NEC Low prices on PC-8000 series $CALL 
OELTA 5-4500 10 User, Multi-Processor, 40 MB hard 17 MB tape $CALL 
ALTOS single and mulli-user systems SCALL 
МӨНГҮ Decision 1, CP/M Microsoft Basic, UNIX SCALL 


820 Desktop computer-54K, 2 Норруз. (CP/M avail.) 
SCALL 


XEROX. шы 52955 
Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 


NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC, TELEVIOEO, IMS 
ZENITH, ADOS, DEC, DATA GEN., ATARI, DYNABYTE, TECMAR, DUAL 


LOOK НЕНЕ! AMPEX 
Са! us for ALL your softwear needs Dialogue 80 
Systems Houses, Educational Institutions, & 

Government Agencies Given Special Consideration 


CONFIGURED Nati RADIO SHACK® MODEL II 


eck, money order ог call to arrange direct bank wire 3 Personal or company Checks require two to three 
weeks to clear. All prices are mail order only. Prices subject to change without notice; call for latest pricas. Prices include 3% cash discount. N.Y. 


residents add sales tax. Qantex is a trademark of North Atlantic Industries, Inc. Radio Shack? is a trademark of the Tandy Corp. CP/M® is a 
trademark of Digital Research. All sales subject to our standard sale conditions (available on request). 
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KIT-80 INC. 


| E-Z-80 ENTRY KIT 


А 2-80 Micro Computer with CPU: СТС: 
РО: Prom Programmer: Read Outs: Key 
Pad: Onboard ROM & RAM: Wire Wrap: 
DC Regulator: Manual & Instructions, 


Kit Price ‘390% 


18601 LBJ Fwy в Mesquile, Texas 
75150 е 800-527-1593 
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PRICE BREAK 
EPSON 


$95 
Ш EA. 

$107.46 per dozen 

Minimum Order 3 Ribbons 


Price Includes Shipping 
We accept Mastercard and Visa 


СПЕСК-МАТЕ 


P.0. 80Х 103, RANDOLPH, МА 02368 
Call Toll Free - 1-800-343-7705 
ІП Massachusetis - 517-953-7594 


Circle 72 on Inquiry card, 


DOT MATRIX PRINTERS 
SUPER DISCOUNTS ON 
MX-80F/T 
MX-80 
ІМХ-100 STOCK 


We also stock direct connect 
cables for TRS-80, Apple, IBM, 
Atari, Pet or RS 232 
TO ORDER 
(209) 667-2888 ог 634-8888 
GRAPHICS ROM'S 
AVAILABLE 


Mi 
АД ном. . 


1745 М Golden State Bivi 
Turiock, Cahfornia 95380 


Circle 246 on Inquiry card. 


RIBBONS at 
GREAT DISCOUNTS 


Mullistrixe ribbons [biach] for: 
Вай“ 
Kew — Ralmaded Ribban 
Ribbons Cartridges Pancakes 
Оте (Durs) $3 ва. Sea. $f ea. 
Diablo (Ілу) 584 ва. 3 еа 582 еа. 
МЕС (Оло ) $ ea. . Sea 
Wang (Ours) 54 ea. . 52 ва 
Ricoh (Orig) 56 ea. 53 ea. 
(Cloth ribbons will be available shortly.) 
"Minimum order 3 pancakes with instructions. 
Add 25 percent for orders of less Ihan 1 doz. 
We “irade” for RELOAORRBLE used cartridges. 
Утте for price lists on disketles, printwheels 
and other ribbons. Order our new 150 page book 
HOW TO RELOAD MULTI-STRIKE DAISY WHEEL 
WORO PROCESSING RIBBONS. 549. This book pulls 
you in business reloading ribbons at home. 


WILLIAM WALKER 
Word Processing Supplies 


306 Wesl 46th 91. 
New York, NY 10036 


Circle 431 on Inquiry card. 


VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 


Protects 

Mast 

Electronic 

Equipment 

The SUPPRESSOR electronically removes 

or reduces sudden vokage changes. ПІ 

simply plugs into a power receptacle on 

the same circuit as the equipment being 
protected. 


END POWER LINE SPIKES, SURGES, 
HASH... Only §29.95ea. Dealer Inquiries 
Invited. 


CUESTA SYSTEMS, INC. 
2440) Robeno Court 

Son ша Обро, СоМонма 93401 
(605) 541-4180 


Circle 128 on Inquiry card. 


VIEWPOINT 


$495 Qty. 1 
. Modem 300/1200 $699 


DEC 
COMPATIBLE 
Datamedia 


Excel 12 $1,295 
Excel 22 $995 


Economy 


Peripherals 
(404) 952-0213 


Circle 462 on Inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.OD. and 
charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 


93401. In Cal call 


(800) 592-5935 or 
^ (B05) 543-1037. 


Сігсіа 320 on inquiry card. 


LOOK ALIKE 


One Year Full Warranty 
Delivery from stock 


Sonics 


(500 Мм. 62 Street 
Ft. Lauderdale FL. S 5 
33309 Sua. 409 


305-776-7177 


Circle 384 on inquiry card. 


SUPER SALE 
EPROM 


1-7 8 ир 50 ир 
2716 4.15 3.90 CALL 
2732 970 8.85 CALI. 


16K RAM EXPANSION KIT 


For TRS-80 Mode! 111 


Setof8 pieces UPD41 6-2 (200nS) 


| 
Date iuro with pechota on reque. $1 3.95 


WRITE FOR FREE CATALOG 
zu SUNTRONICS CO., ine. 


12621 CRENSHAW BOULEVARD 
WTHORNE, CALIFORNA 90250 


CUT EEE CALI ORNEA TOLL FREE 


{213} 644-1149 1-800-421-5775 
Мі Өтінн-- Mamrrum Сеге 610 Send Woes, Crder ar Creech ra 
Р.О. BOX 1887— Dept В HAWTHOANE. СА DO25O0. Ute vao 
PISA or &tgstercard |piease incide сарган (бізін) Add 32 ОС 
DSi әле hengir 10 order Сора сотта иер нке р acd БЭ salen tae 


Circle 395 on inquiry card. 


COMPUTERS 
INTERSYSTEMS 


ВР51 DPSIA ОР52А САП РОН PRICES 


DYNABYTE List. ,. Less 30% 
ALTOS List ... ..... ... Less 20% 
NORTHSTAR 

Horizons & Advantajes ..... CALL 
TELEVIDEO COMPUTER 
SYSTEMS ......... ....... .CALL 


бақ DD...,....... raft ONDE. $2639 
Bd JD. vus s co EE Es 2....92949 
055-10МЕО Hard о ЗА $3195 
CROMEMCO 
CS-1 List, $3935 .......... OUR PRICE $3195 
CS-2 List, $4695 ....... „‹› QUA PRICE $3549 
CS-3 Last, $7995.......... OUR PRICE $6343 
22H List, $9995 .......... OUR PRICE $7995 
жет data 
systems 


Z-B9 List 
$2895 


OUR PRICE 
$2099 


TERMINALS 
TeleVideo 


Televideo 910C., ............ oet CALL 


"I2 irik ioe ewe a CALL 
ЛАРЫ А CER CALL 
925C, apere 2r. nenres CALL 
SUG ou dun їшїн ЕР CALL 
INTERTUBE.. .... Kio omo $725 
Emulator .,........ .... .... o 97245 
OKIDATA 
Muze M) 5369 
АА сени 2А $469 
АЙ тени; BJA $749 
BETON I twee VS CALL FOR PRICES 
SOROC 
Soroc І0120.............. о 98 5679 
lk me lv 
IO135....... із за REA 5719 
4135 w queiuti s 5789 
NSO 7 узан a a $995 
iaa ae 
ТӨЛІ, a eek tee eek CALL 
1500 “ная *ow- 4 em ж * n" y ж ранния SAVE 
1510 P * в b M ÁÀ à 4 b 4 5 ч » w b в € wW4 B t ш rx зер CALL 
ZENITH 219... .......... $639 


Prices are for pre-paid orders only, and refiscr a 
cash discount. С.0.0.’5 and charge cards slightly 
higher. 

Марі пазл ыт Erbe TOC ut јен phere hary seak) 
tms wo Pull Factory warny UFS nachos awh) Анчо 


pheile vaes (ge Preces (do rv инна тыртығы oO odes 
requis dw аны! PACET aget Іп ғына яуын role 


PANIERS 
CENTRONICS 


749-1 PAR . $699 
739-3 SER. $619 
704-11 paralel... $1569 
704-9 185232). 22 Дә... $1519 
TI 810 
810 Basic. . 24 T ... 91289 
810 Full Option... ,........... Я $1599 
820 RO Basic. da. rud $1545 
B20KSRBasic. .. — .. .,.. ,.... $1739 
МЕС 7710 {#5232 SERIAL . . $2395 
7730PARALLEL ............ . $2395 
Qume.. .... ., CALL FOR PRICE 
Diablo 530 RO Я 52048 
1640 K SR . $3495 
1640 RQ..... $3095 
Paper Tiger 445G. . 2e... 97" 
450..... .. $795 
460552225: _....... 5839 
560G . $1059 
PrismBO. .. - $895 
132 wi color | $1495 
Epsan 
MX HU $465 
Mx BiH | 5548 
MX UR! 5745 


DISK SYSTEMS 
e 


MORROW 
Discus 20 


Dual Discuss 2D 

Biscuss 2 + 2 

М5 Smeg Hard Disk 
MW 10 mey Hard Disk 
M26 26ітед Herd Disk 


CORVUS 5 meg Had Disk 
CORVUS © meg Hard Disk 
COAVUS 20 meg Hard Disk 


$835 
$1385 
$1199 
51998 
$2995 
$3349 


$2999 
$4273 
$5159 


COMPUTERS WHOLESALE 


Р.О. Box 144 Camillus, 


N.Y. 13031 


315 -472-2582 


Prices subject to change without notice 


Circia 107 on Inquiry card. 


U.K. AND EUROPE: CONTACT VINCELORD LTD. 47 GOLDHURST TERRACE LONDON NW6 


^ "THE BlG BOARD" 
Cc. OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


^SINGLE BOARD COMPUTER KIT! 
2-80 CPU! 64K RAM! 
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Schematics — $5. 
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WANT MORE INFO? 
Full Documentation and 
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no compromise, high performance, American engineering! The Big Board gives you ай the mosi needed BASIC 1/0) 
computing features оп one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M". Just Imagine all the oif-the-shell software that can be run оп the Big Board without! any 
moditications needed! Take a Big Board, add в couple of 8 inch disc drives, power supply, an enclosure, C.R.T., 
and you have а total Busineas System for about 1/3 the cost you might ехресі іо pay. REQUIRES: *5V (2 3 AMPS 


FULLY SOCKETED! FEATURES: (Remember, all this on one board!) abd Los Li 


БАК RAM 24 x 80 CHARACTER VIDEO 


Uses Industry slandard 4116 AAM’S. АП GAN Is available to theuser. our VIDEO With a crisp, tleker-tree display that looks extremely sharp even оп &mMI 
and EPROM sections do not make holes in system RAM, Also, very apacial care monitors. Hardware scroll and full cursor control. Composile video orsplil videa 
was taken In the RAM array PC layout to eliminate poleniial noise and glliches. and sync. Character set із supplied on в 2716 style ROM, making customized 


fonts easy Sync ез can be any desired length оғ polarity. Video may be 
| inverted оғ Irue. x T Matrix ~ Upper А Lower Case 


THE 816 BOARD PROJECT: Three years [п the works, and maybe too good іо be true. A tribute to hard headed, $ 4 о С 00 {64K KIT 


SIZE: ба к 13% IN. 
ЗАМЕ AS AN B IN. ORIVE. 


2-80 CPU 


Running a! 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 FLOPPY DISC CONTROLLER 
IMTERUPTS. Fully bullered and runs 6080 software. Uses WD1771 сопігойег chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 Inch disc drives. Direcily 

SERIAL І/О (OPTIONAL) compatible with slandard Shugart drives such as the 54406 or SASOI Drives сап 

Full 2 channets using the 280 SIO and the SMC 8116 Baud Rale Generator. FULL пе ойлйдиге@ or текс AG olion. Жала PVN" 22. 

85232! For asnchroónous or asynchronous communication. In synchronous 

mode, ihe clocks сап be transmilted or received by в modem. Both channals can , TWO PORT PARALLEL 1/0 (OPTIONAL) 

be set up for either dala-communication or data-terminais. Supports mode 2 Int. Uses 7-80 PEO. Full 16 Біз, fully buflered, bi-directional. Liner aatectabie hand 

Price tor all parts and соппесісга: $65. shake polarity. Set of all parts and conneciors for parallel ИО: $19.95 


BASIC ИО | | REAL TIME CLOCK (OPTIONAL) 

Uses 2-80 СТС. Can be configured as а Counter on Real Time Clock. Бет огап 
keyboard for при. Output would be on the 80 x 24 Video Display. norte: $9.95 

CP/M* 2.2 FOR BIG BOARD 

BLANK PC BOARD — $175 The popular CP/M* 0.0.8. lo run on Big Board в 


The blank Big Board PC Board comes complete with full documentation availabte tor $159.00, 
{including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 


and a diskette with the source of our BIOS, BOOT, and PFM 3.3MONITOR. PRICE UT! 


РҒМ 3.3 2K SYSTEM MONITOR i 


Thereal power otiheBig Board lies in На РЕМ 3.3 on board monitor. РЕМ commands Include: Dump Memory, Boot CP/M", Copy, Examine, Fill Memory, Test Memory, Go To, 
Reed and Write |/О Pora, Disc Read (Drive, Track, Sector), and Search. РЕМ occupies one ot the four 2716 EPROM !'ocallor.s provided. 
2-80 із a Trademark of Zilog. 


а а TERMS: Shipments will be made approximately 3 to 6 weeks after we 
Di g ital Research Computers receive your order, VISA, MC, cash accepted. Wewillaccept COD's {for the 

(OF TEXAS) | Big Board only) with a $75 deposit Balance UPS COD. Add $4.00 shipping. 
РО. BOX 401565 ғ GARLAND, TEXAS 75040 « (214) 271-3538 USA AND CANADA ONLY 


‘TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE | 
**1 TO 4 PIECE DOMESTIC USA PRICE. 


HORA 
2108 
288 соғ 
2716 [5 
Sx в 


NL SOFTWARE 
ADVANCED PRODUCTIVITY SYSTEM AUTHORS 


APS is а producuvity booster that can be 
compared wah IBM's SPF system. The 

5 i € Cash in ап your crealive energies, jain info 
бон Computer Systeme SOFTWARE 


sophisticated user will сейіс for nothing less. 
Note these f. ; 
чш Жыкы DEVELOPMENT PROGRAM, Get ай of your 


Ako Яр) Aga, Min, 19264. 


Menu driven, user friendly general purpose 
architecture 

Dual screen nperation 

Primary, Line and Function key commands 
Separare Edit and Browse subsystems 
Dynamically adgustabie scrolling ін all four 


directions 
Esternal daiasets merge and create 
Tex formatier. similar to ІВМ" 
SCRIPT /GML formatter, is designed (or 
large documents 
Built-in utilities allow dataset format 
convit toni 
All registered wers of our products recewe full 
maintenance support. For mare information 


R20 hardware al our distributior cost plus 
2096 Royalty! 
20% Royalty! 

We give you personaN2ed service, oller a non- 

exclusive marketing agreement, plus other 

specialized 5вгусез. We seek: high [ема 
language compilers, cross-assamblers, шін 
hes, DMBS, new OS, educ. and business ap- 
plications. and any other marketable pragram 


We offer ful development and documenta- 
Поп, Don’t hasitata, contact us immediately. 


Michael L Ogan. V.P. RED 
побой Computer Systems 


Anbo Yellow lra. Mim pcs. 


&* кшз Fans 
SOEs 
Meas IF 


ALL merehondide із PO. Ougwrantewed, IW not 

слац ете дү aalsstied retur for a full cash 

rot ped, 

ТЕС; СОБ, VISA, of MEXTERCUANCE: cod Led 
Allt 2 кеше Tor pace] chica to 


elam, 
SRUVIEG: 2.50 PI ground Піл. huer 310,00 
3.00 UPS Вых 
Tull i rite 
Шәсітені: Buyar-Blart Lux. 
NT таулы 
Шайып, Маза, 01030 
IT] 460-9444 


contact: 
ARRIX LOGIC SYSTFMS INC. Jl 


Г.О. BOX 142 2699 Clayton Rd. 


warts ag iA -— Concord, СА 94519 hd (415) BBO 0202 
қ Y rk of C 
Registered Тгайста Tandy Corporanon анан валы 


Circle 27 on inquiry card. Circle 203 on Inquiry card. Circle 202 on inquiry card, 


Votiax scoa 
SPEECH 5 YNTHESIZE R 
$70 Each 


FORECASTING 


EASUARIMA - The frat and omy microcom- 
puter program to develop and run ARIMA 
(Box-Jenkina} models... all automatically. De- 
signed for the stock or commodity trader, 
Craata а database or read Compu Trac files ( 5 ог more, 
directiy, Requires na knowledge of statistics. 

Recommended by Chase Economar. $55 each) 


rick. $300. Order i in Ones or Thousands 


TWG/ARIMA — The siatistician'a varaion of 
EASUARIMA. Complete control end more op- The 5С-01А Speech Synthesizer ia compleisly sell- 
tions, auch ав sessional models and Box-Cox CERTIFIED AT 600 ЕСІ ONE YEAR WARRANTY conlainad solid state device. This single chip phoneli- 
transformations. 8300. (г pres Масто сср ашуу а! 539% Head Си 5293 cay synthesizes continuous speech ol шилтей 
ELF is our general purpose statistical SPECIAL IMTRODUCTORY OFFER! vocabulary. 
ee ee "p ENS ur Tha SC-O1A conlains 64 diferent phonemes which 


package, $200. 
А е , С-10 [50 feat) $2.85 C ¥ 
B. uu peta ag qa i C20 (TRS 80% (00 iee} 3150 2200 C are accessed by a 6-bit enda. Campuler іпізгізсез 
Visa &nd MasterCard accepted. са de elt 35 epe EI and text-to-speech algorilhms also avaiable for prod- 
Call or write: Head Cleaner 2000 uct development 
: | Yolraa is а Irademark oi Federal Screw Works 
ГІ visa Call 1-800-645-3479, in N.Y. 1- aiias" m 


"VAS D-iradarark of the Tank Corp 
MICRONINT INC. 


“Me Wincksndon Group О CHECK [ MASTER CHARGE 

3907 Lekota Road Мелита ceder tor ceeded cards ИЮ С0 

P.O. Воқ 10114 Card Account No Expiration Date 217 Midway 
Alexandria, VA 22310 Name Woodmere. N.Y, 11598 


Ааа „oee ISZOL с 3 
(703) 980-2587 City Suw йр ©® pam 


Маш ра Р.О. мае Эма ол, CT ОВАВА 
abbr b уты ма МР сота) Call im 


quantity prici 


PROFESSIONAL COMPUTER 
MIS | CASSETTES 


TRS-80* - APPLE - COMMODORE- ATARI 
Insiand Play Sliding Lock Oui Doors 


Micro-comp Cassettes Head C'waner tn seep pow 
Quast; Computer imps REDIGE э! paar packer ce 


“Теміатинав of Appia Competir, Inc. 


Сігсіз 436 on inquiry card. Circle 247 on inquiry card. Circle 464 on Inquiry card. 


Bill Cosby 


says: 
~ When you 
learn MR, 


қы 


MULTI-FUNCTION MICROCOMPUTER 


800 авк) 


400 (16 к) 
410 Recorder 
: 5 810 Disk Drive 
TELLI —— Ea 822 Printer (THERMAL) 
Ven pu Li té ПШ 825 Printer(30COUMN) 
FLEX! PLUS is в 8809 E microprocessor with buit- B30 Modem 
in controllers Гог: B50 Interfuce 


B53 Метегу(6к)? 
ATARI SOFTWARE 


=E” and БК" 18M compatible Floppy Disketres 

~lEEE ABB instrumentation Bus 

—R$-232/20MA, Communication вт 50-19.2K 
Baud Parasiet Soria ИО and Cossaties 4002 Gage Cad ance 463 


ready tO 
save lives- 


anywhere. 


American 
Red Cross 


-Up 10 58K on board ВАМ. ROM, EPROM Lr а пасоше 

-Advanced Debugging Monitors = А ап 405. PLOT (ЕПС) 

Тһе most campiate single board microcomputer. 4009 EM CHESS anr PROGRAMMING, 2. 

reas аке. y #695 with all options and 2K ASTEROIDS Md Аы 
CALL OR WRITE FOR FREE CATALOG 


Quantity discounts available. COSMIC COMPUTERS 


Spe vs et Comden/Spring ‘82, June 28.30, 
booth #1359. 228 N. PROSPECTORS R 
The Computerist, пс. IAMOND BAR, СА. 
34 Chaimalord $t. 1785 CALF RESIDENTS ADD TAX 


Cneimsford, МА 01824 (714) 861-1265 


617/266-3049 
Circle 122 on inquiry card. 


Circle 108 on inquiry card. 


California Digital 


Post Office Box 3097 В e Torrance, California 90503 


NEW! 


Ampex 
081 Terminal 
Only $895 


ZA АЛ ET BE >< — “с? м“? 


ШИШ Ен қо ШЕ ЕЕ Пи пн БЕ нң ын мн нә ын шә па 
ee ПР БН ПШ ПЕ тє пш ип пз пз пп пл иш шз E < 


081 buffered editing terminal with 
detached Selectric-style keyboard. 


Operates in conversational or block mode at 
synchronous rates to 19.2Kbps. RS232C 
interface. Operates in either full or half duplex. 
Parallel printer interface is standard. The D81 
offers ergonomic design, sculptured ргойе and 
award-winning styling plus these features: 


e Familiar Selectric-style detached keyboard 

е Amber, green or white phosphors е Non-giare 
12" display formatted as 24 lines by 80 columns 
of data with 25th status line е Standard memory 
two 1920 character pages with third and fourth 
pages optional е Standard editing functions 
include erase, insert and delete character and line 
operations • Full range of visual attributes 


cla 64 on inquiry card. Be. Warehouse: 15508 Inglewood Bly 


АШ merchandise gold by California Digital fa premium grade. 
Ship а First five pounds $2.09; each additional add 5.44 


tions and comp nanl es with a "S roni 2, & Bradatreet. 


е Half-intensity protected fields е 128 displayable 
symbols, including 96 ASCII characters, 21 
control characters and 11 line drawing characters 
е Twenty function keys with 10-key numeric pad. 
Function keys supported by standard 256KB 
memory expandable to 2MB * Function key 
memory down-loadable from host. 


Also from Атрех! 

080 Terminal. Similar features to 081 but with 
detached programmer-type keyboard. D30 
Terminal. Strictly inter-active terminal. Detached 
keyboard. Operates п on-line, local or monitor 
modes. Economy and ease of operation make it 
ideal for basic data communications. 


TOLL FREE ORDER LINE 


800421-5041 


California residenis add X salen tax. СОП а discouraged TECHNICAL & CALIFORNIA 
op en ac — s exiendmd to state supp наг ені educational institu 


(213679-9001 


шеге Бү appointment. 


| | | i 
Post Office Вох 3097 В е Torrance, Califor, 
Sixteen Bit Memory 
3595 
February Price '850 
30% Price Reduction 


Ні thee mew Witch) 68157721657 rum сыр. the Malic Hi la the most 
curre! techanlogy avaliable is 5-100 татпыгу products. 

24 bli extended eee: Hor 1& bat date palha along siih Ш bil г 
(мезі and дейпш] make (his unique boord completely compatibili 
with the ЕБЕ 856 5100 buss signaard. 

The лане 64 haa been тл ией to allow each ISK segment of mom 
ory ісім bak өсіпсізіМе supporting avultiugur aysien. Ther suldet- 
able features gem thu board to гоу integrate with all current bant 
selecting schemes Lociuding Cromer and Aipha-Aicro, Operation with 
all Б ott ү» басйнйзр Scatt)e Comquiiera, Tacmar and Lomas. 
Den gryd fer DALA operatione a! clock Генуя in exceta of 10 Му. 
Standby powir conmampion Less Шал ane benp 

To add to the total imegrity of the product. each board is Ses a 
extensive high tomparature burn-ín cued (eet procrfures. CAL 


California Digital 


| STATIC 964 


GREEN PHOSPHOR MONI TOR 


the new Zenlth 2VM-121 moniter features 

а P-31 green phosphor інім along with 15 

МЫН” bandwidth. 

Switch selectable for 40 and ВО character 

рег line screen formats. 

Accepta composite video and is fully eom- 

patable with BO column Apple carda. 
VDM-21 20 lbs. 


ACCESSORIES FOR THE 
APPLE 
Yid 


CALI} ODNTA COMPUTER STRTSV. "т 
Arden ntc Precsrsgor 7100} WE Fue 
Apricorn moria] interface 7710 138 


"mmm 
RELIABILITY OF STATIC PRICE OF DYNAMIC 


-— 
E. 


EPSONMX80 МЕС PC-8023A 


California Digital | 


450 


5535 


Қо LAIFI (тксізолһғір 3235.09 
Kpsem 50100 112 есіштіп 

Сғабғак ЕЙ option 19.90 
Apple ГО i. catis L1 30] 1.09 
Serial inierface (8140 

Seat brr., BK tuf. (8131! iy 92 
Cable for TAS- 35.00 
КЕЕ MH unerfita 181811 $3.00 
Hep Later ee! hend «ым 
Ңеріы erent Hits 4.08 
Paper 4950 alum B AIT за 


a 


Doi-mairis, Giediretiuxshgkh Мус» 
Írictuon oF Uractor Ced 
атираа printer, кате я 
фраг май dower елен ASCIL 
fnalhasnatigé abg milh thy ue 
UP лгін Фи тарын ryen (лайға 
жігетіу ante papar. 
Proparcussal spacing sed 132 coua 
котра print такт thin igi 
cos! machine Lbr beri valus іл L0- 
a Brie markt. 


RINTRONIX 


AV P-300  '4500 


теме 5.600 


56150 


PRINTERS 


Epon AOS 


Epson МХ 
Anaita 0500 
Anadex 03401 
Aemusom 1 386 
ID5 Paper Tee. 
(DS Tiger М0 
Diabto 610 
[Anhio 1650 
аныз } 616 
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Telarypa 43K. FTTA4320K 
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Centronics 740 PRCTIOP 
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VIDEO TERMINALS 


ine Иле ar жыгыл т 


VDT-itvP 
VDT-R?25 
VDT-R30 
VDT-it40 
VDT-R80U 


585 
830 
B50 
1185 
1495 


Ampex Dialouge В0 two pagesietatch УРТ-080 


Digital Equipment VT-100 
Digital Equipment VT-132 


IBM 3101-10 character mode green 


IBM 3101-20 block mode 
Visual 290 

Televideo 910С {new} 
Televideo 912C 
Televideo 920С 


Televideo 950С detalchable keybd. 


Zenith 2-18 


VIDEO wmOCITO Rs 


EPROM ERASER 
Шиа Vie! Products 


VOT-¥100 
VDT-V132 
VDT-3101 
VDT-31012 
VDT-V2U0 
VDT-T9310 
VDT-T912 
VDT-T8z0 
VUT-TB50 
VDT-2-19 


1595 
1895 


1185 
1395 
885 
588 


855 
745 
985 


BMC KG-12C 20 MHz 

P31 green phosphor 1169 
НЕС gm. 1201 139 
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МЕС RGB 12020H — 895 
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Rotron Muffin Fan 


@oppic М 477 $12.00 8 100 
48К Memory ; E 10.50 Є 1000 
| 118 VAC. T Walta WHZAI 
Factory fresh Muffin fans 
NOT poll-auta. EMF-4M 


TOLL FREE ORDER LINE 
(800 421-5041 
TECHNICAL & CALIFORNIA 


213679-9001 


TWX 910325-6212 


— 
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All merchandise sold by California Digital is premium jrrads, 
Blaming: First five поста 62.00: gach аттын! add p40 
Foreign orders 10% shipping. Escess will be rofuaded. 
Califarnia ғенінепің add 0% шен tax. COD's diacauraged, 
Open etcounte extended to state supported educational himili- 
, ilgas and companies with а “Strong Dun А Bradstrect.” 
Warehouse: 15008 Inglewood Blvd. Visitors by appointment. 
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AliFonNiA DIGITA 


Post Office Вох 3097 B e Torrance, California 30503 


DISKETTES | MEMORY 


FREE PLASTIC LIBRARY CASE INCLUDED WITH 
THE PURCHASE OF EVERY BOX OF DISKETTES 64K DYNAMIC 16K STATIC 


59,95 513,95 


4164 100. 2167 70г5. 
16K OYNAMIC | 2716 EPROM 


52,10 $495 


и mem ns == 4116 100. 1.95 | 100-6450 1K-'4.00 

SS ee MN tat | 
я — ener ЙМ 

ten boxes ‘22.75 One hyadred bores 721,50 


5%” DISKETTES 
WITH LIBRARY CASE 


>26. 50 


Yow Choice 
SCOTCH 
MEMOREX 231.02 1K 
“ІН VERBATIM 4044-4 i50ns. 


Soh Sector 10 Sector 16 Sector 4044-2 220пз. 


6118 18k 24 pin T. 95 
SCDTCH 744-0 744-10 | 744-16 | 2167/6167 20 ріп 11.95 


Ge [we e Due 
[VERBATIM | 525-01 | 52510 | WA 
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DYSAN [104710 [107/10] МА [45.80 pets ML EE 
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АЦ merahandise sold by California Digital is premium grade. 
Ehipping: First hve pounds £2.00: each additional add £40 
Foreign orders 10% shipping. Excess wil] be refunded. 
California генһнігтің add $5 males tax. COLD'ms discouraged 
Open accuuntms extended to state supported educational im gtitu- 
+. Шота and cempanles with a "Strong Dun & Bradstreet." 
сіе 63 on Inquiry card. | xd Warehouse: 154508 Inglewood Blvd.  Visitnrs by appointment. 


NEW 


OLIVETTI 801 $2958 
Eight Inch Disk Drive 


ONE , TWO ТЕМ 


ж OLIVETTI 801: | single [5319 | 309 | 295 
OLIVETTI 802/851 double | 425 |419. 410 


SHUGART 801 /В single 385 | 375 


SHUGART 851/R [| double | 505 | 495 | 475 
QUME DATA TRACK 8 | double | 525 | 495 | 475 


ж ine 8 Омей drives are aprox. УГ wider than the Shugarts 
Five inch Disk Drives 
OLIVETT! 501 /400 


OLIVETTI 502/451 double | 235 | 225 | 215 


Upon request, all drives are supplied with power 
connectors and one manual per order. 
230 volt 50Hz. 8 add $50.00 per drive. 


Eight inch Subsystem 


Two Obveiti 801 disk drives with power supply, 4" exhaust fan 
complete in dual enclosure with all necessary power cables. 
Documentation included. 5üLbs. — CAL-2801 


Signalcable add *35.00 WCA-650D 


Same a3 above wA with. 


ShegartO1R М$02801 71195 | Otveti 802 CAL2802. 9750 
Stuart 851! М502851 1450 бате OTA М50407 1446 


SPECIAL ЖЫ 


:895 08 


Volumn Pricing 
Upon Request 


Seagate Compatable 


7.5 MEGABYTE 
Winchester Hard Disk Drive 


We have priced ihig so low thal Ihe триас" has asked кім sit 
Ем brand name № ous advertiieg, 

бугу мата Seagate plug сора. Orive fits inte the same space 
ата SW" Бру А dire. CAL-561/2 


S-100 MOTHER BOARD 


|85 Bene е "un 1 
* hut 1 prestare thie mati r 


IMSA! OR АҚ kd ren iiie. pod 
18 Slot | 


CAL-M18 
TOLL FREE ORDER LINE 


(800) 421-5041 


TECHNICAL & CALIFORNIA 


(213679-9001 


TWX 910325-6212 


FLOPPY DISK DRIVES 


Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 


density. 
Tandon ТМ 848 ,....... ..... $545 


$525 quantity 1, $499 quantily 2 up. 


TANDON DOUBLE SIDED, DOUBLE DENSIT Y MINIS 
TM100-2....4B ТР! (500 КВҮТЕӨ)............... 
Compatible with Northstar, Cromemco, TRS- 80 


TM100-4,... 


96 ТР! (1000 КВУТЕЗ)........... 


Compatible with Zenith, Heath, etc. 
TANDON 5 4” HARD DISKS 


TM 602 (5МВ).... 
ТМ 603 (10MB). бюз азо аза 4 


CONTROLLERS 
Tarbell single density kit... 


s.. e 2811965 
....%1295 


Tarbel| single density A & T уф ча 


Tarbell double density А & T... 


pam 


CCS 2422 w/CPM 2.2............ 


Godbout Disk 1. 


MISCELLANEOUS 
2 Disk drive enclosure, .... 


(fits Siemens, Shugart, Сите] 


CP-206 power supply ..... 
(powers two ftoppies) 


Mini-Enclosure with power supply 


1 drive чекате 
2 drives, 


General 


Software 


Main Offices: 
9060 Arrowood Ct. 
Terre Haute, IN 47802 


WE HONOR 
VISA and MASTERCHAHGE 


TOLL FREE - ста іп апа 


1-800-457-0517 


ORDER DESKS 
(812) 299-2484 


Best Selection 


Best Service 
Write for our famous CATALOG. 


Contains many items not in ad. 


Outside US add $10 plus addi- 
tional postage. Add $3.50 
postage and handling per each 
item. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD ok. Prices sub 

to change without notice. A 
Items subject to availability. 


Dental gne 

Medical (PAS-3 

ТА 
“dBASE 


$1050 


2 drives 

3 drives...... $ 40 
4 drives % 46 
Diskettes ss $39/10 — ds $59/10 


Cable Kits 
$ 95 


$110 


$ 85 


CONOOR COMPUTER 
Condor 


ИА фз Рет терете - 


Condor ін ^^; ta 
DIGITAL RESEARCH 
СРМ 


2.2 iniel MDS-B0O . 
Моя (Honzon) 


Моторой5 .. 
TRS Model Il 
CB-B0 , +e " .. 
CBamc2..., » 3 


ERIC COMPUTER 
'Supervyx , à 


Microsoft 5.3 . 


MICRO PRO 
Wordstar . 


rete T 


FAIRCOM 

"Mira В + 

(Speclylangusge). . > ... 
FINANCIAL PLANNING 

"kin Modei.. |, 

FRIENDS 

ACCESS 801. .....,.... 
АССЕЅ5 808 .... .. 


FRONTIER SOFTWARE 
Professional 


Property Mgt ` 


- Electrolabs 


РОВ 1608, Palo Alto, СА 94302 (415) 965-7040 


Run tirne modue 


Circla 154 on inquiry card. 


CPU 


CCS 2810 
Godbout Z-80A , 
Godbout 8085A 


MEMORY 


CCS 2065 64K dynamic... 
CCS 2116 32K static 
Godbout RAM 17 БАК Fb 49 $9 9 


1/0 


CGS 27104 50,,.................. 2 345 
Godbout Interfacer 1..... ОРЗУЕ % 225 
Godbout Interfacer 2....... —— we E |.' 


$ 275 
$ 275 
$ 295 


$ 595 
$ 625 
$ 675 


NEW !!!! 
Qume Sprint 9 


DAISY WHEEL PRINTER.. $2395 
45 CPS, RO. Available in KSR version. 

Call for further particulars. 

Ribbans: $125/case 

Bidirectional tractor feed $225 


NEW 11!!! 
ABM 85 Video Terminal.. $ 895 


— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ) 

— Extra muiti-bus or 5-100 slot for stand-alone 
capability 


Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 696 tax. Prices subject to change 
without notice, All goods subjact to 
prior sale. 


mentory . .. ... . 3799/40 
Order Entry .. ... . $69940 
REDDING GROUP 
“Lynx. 

SOHO GROUP 
Maichmaker 52% $ 
Worksheet ьфизьа 


‚. 579920 


....$ 97120 
+, $177/20 


ITIN) 


WS Traning Gude.. 
WS Custam Noes 


1. . 514920 


ENS .5148/25 
"HNans86 . .. с. THOME 
"бире сак 2... . 


SOUTHERN COMPUTERS 


28000 Xassembler ее W 
Others less 1096 


Passive Payroll WHITESMITHS 


Senes 7, eee C Compie . 
Sales Track Pascal (inci Cy 


AR-Sales ме ` Сай lor catalog and oiher —: 


* Avadable for Apple with болсан! 


Circte 180 on Inquiry card. 


526 May 1982 © BYTE Publications [nc 


Orange County € Sunnyvale 


San Diego € Los Angeles 


San Fernando Valley 


BETTER THAN EPSON ! - Okidata 


| Microline H2A 80/132 сшиютн, 180 СРБ. 9 x 9 dal 
matrix, frictinn feed, pin feed, adjuatahle tractor. ferd 
fuptiunal). handles 4 part forma нр га 9.5" wide. тег È 


Iuttum ferd. paper tear bar, МИР duty сугіг/ HALO | 


character print heed, bi-directiunal/loyic тд, both 


16K RAM Card for AppleII 
was $175, Now Only $74.95 


Expand your Apple's memory from 48K to 64K ж” коч t- 
with this assembled & tested RAM Card that just ng | 
plugs right into your Apple. Таке advantage of | 
this half price sale !!! e» аа» 


MEX-16700A 16К RAM Card ....... $74.95 


SD Systems 
ExpandoRAM III 


ps to ык и RAN ox 


e Dallas 


Modems on Sale !!!! (> 


(tlt т ааа ы a НЬ. 
SIGNALMAN - Anchor 
Direct-connec! automatic anzuvr originate selection, 0 

Baud full duplex. Bell 103, includes. R8.2:32 cahle 
[OM-5600A Signalman .............. $98.50 


SMARTMODEM - Hayes 
Зари асос тесен aute anaceri auto dial modem, 
toüch-tone or pulum dialing, RS-2:2C interface, шимғаттаһіс 
ІОМ-5400А Smartmodem . ........ $249.95 


serial & parallel interfaces ineluded, front panci ОК -1500А Hayes Chronograph .. $219.95 
EET ет Tae men for ш ика [OM-2010A Micromodem H . $329.95 
inwx pensin драма type ribhnn, r width Ф condrased а?аздан eg "* TR 
chaucaciers, true leer case descenders & graphics IOM-1100A Micromodem 100 . $375.00 
PRM-43082 Friction & pin feed .... $499.95 Apple-CAT - Novation 


| Microline ВЗА 132 242 column, 120 CPS, handtes 
forme up to. 15" uide. removable tractor, plus all the 
features uf the 82A, 


PRM-43083 with FREE tractor .... $744.95 


Microline 84 133.232 culumn. 210 CPS, full dot 
uraphics built іп handles forms upto 137 wide. plus allt hc 
fvraturrs of tir КЛА 


PRM-43083 with FREE tractor ... $1149.95 


зр SERE Тик duplicated the famous 
reliability of their ExpandoHAM I and If bourds 
in the new ExpandoltAM ПІ, а board capable of 
containing Zo6K of high speed RAM, Utilizing the 


Software acicctahte БИН} оғ 300. Baud, direct connect. auto 
anmcer/auhiedialse dialing, auxiliar y Jaire R8232C aerial 
pari [or printer 

IOM-5232A Save $30.00 ..... 


FMJ Inc 
Printer Pal 


„+++, $325.00 


РКА-27081 Арр саға ....... TUUM. $39.95 | mw БАК x | dymanic КАМ chips, you сап Model P80 & P100 
| PRA-27082 Apple cable ....... ...... $19.95 con ligure à memory of (ИК, 12AK, 192K, or 256K, 
| PRA-27087 TRS.80 cable ............ $24.95 | ull on one S-lothonrd Memory address decoding vete sn Loa S. 
| PRA-43081 2K hi spd serial card .. $169.95 | done hy а programmed bipolar ROM so thatthe | 

PRA-43082 Graphics ROMs 82А .... $79.95 | memory map may he dipswitch configured to 

PRA-420K3 Graphies КОМ» RIA. $78.98 ОМ totem о 

PRA-430H0 Extra ribbons phy. of 2 ... $9.95 | Sith OASIS type systema 


INEXPENSIVE PRINTERS - Epson 


| МХ-70 № column, 80 CPS. 5 x 7 dut matrix, adjustable 
гаг feed, & itraphica 
PRM-27070 List $459 .... $389.95 


M X-80 ко каирп. #0 СРЗ. bidirectiunal оде сейілу 
printing. Y x 9 dot matrix, adjustable pin feed, & 64 
1 uraphees characters 


назва 


Extensive application nales concerning how to 
operate the ExpandoltAM Ш with Cromemeo, 
Interxvstems. and other popular 4 MHz 7-80 
күзін аге contained in the manual, 


P80 dimensions: 144" wide, 13" deep, 4" high е 
P100 dimensions: 21" wide, 13" deep, 5A"high * 
Stores paper below printer * Constructed of 16 
gauge steel © Attractive textured finish © Plastic 
trim and rubber feet * Adjustable paper support 


МІ-М-в65064А IK ACT .... 9424.95 кшш. 

МЕМ-65128А i24K A & T ..... ,.. $494.95 | оаскеіа. , | , 
MEM-65192A 1PKAET .... .. $559.95 The Printer Palisa very simple, but convenient 
МЕМ-65256А 255КА&Т $595.00 | Paper rack and printer stand. The Model P80 will 


А Modular Diskette 
\ Storage 


support an 80 column printer such as the Epson 
MX80/MX80FT or the Okidata 82A. The Model 
P100 supports the larger 132 column printers like 
the Epson МХ100 or the Okidata 83A. Either 
model performs the same function; to act as a 
stand for your printer while keeping your paper 
Btraight and tidy so you can spend your time 
computing instead of renligning your printer 
paper. 

PRA-99080 P80, 10 lbs ,.......... ,.. 824.95 
PRA-99100 Р100, 12 ibs ............. $29.95 


PRM-270H0 List $645 ............ . $429.95 | n. | il Place Orders Toll Free 
MX-80FT MX 8U with friction feed added. | e Dis system is а revolutionary 
PRM-27082 List $745.............. $829.95 | diskette storage concept designed to handle ail Contental ЫБ. “шиде Califomia 


M X-100 112 cnluma, correspondence quality. graphics, 
up to 15” paper, friction [сей & ad justa Me pin ford. 9 x 9 dat 
miriris. SU CPS. 


your diskette storage needs no matter how small 
or large. 


The Disk Bank system can grow as your storage 


800-421-5500 800-262-1710 


For Technical Iyaquirex nr Custwner Service enit: 


213-973-7707 


PRM-27100 List $943 ......... .... $724.95 | needs grow. Па modular interlocking design Д 
PHA-27084 Serial interface ..... ... $54.95 | allows you to add to your system horizontally or “Р.А ЭЛЕ: 

| РКА-27088 Serial int/ & 2K buffer .. $144.95 | verticallly. And Disk Bank's design allows easy E Computer Products | 
РНА-27081 Арр саға ...... РН, $39.95 | accss to your diskettes. Just open the drawer and 

| PRA-27082 Apple cable ........ 4... $19.95 | slide it out. The diskette retaining gate falls 4901 W. Rosecrans, Hawthorne, Са 90250 ү 

| РКА-27086 IEEE 488 саға ....... ‚.. $52.95 | forward automaticaily for easy access to апу of TERMS of SALE: Cash, cheeks, credit. cards. oe 
PRA-27087 TRS80 cable ............ $24.95 | the 10 diskettes, without fear of bending or Purch Orders (тип qualified. Firms and institutions, А 
РНА-27085 Сгайтох II ....... ...... $75.00 crimping. Shipping weight 1 Ib. Minimum Order 8123400, (ага resident add 6% 
PRA-27090 Extra print head ........ $44.95 һал Menumum sbippinu & handing charge ЖИЗ! T 
PRA-27083 MX-80 ribbon cart. .. .. $13.95 | ММА-405 54” Disk Bank ....... ...... $4.95 Pricing & nvailibility subject to change 

| PRA-27101 MX-100 ribbon only ...... $9.95 | MMA-408 8" Disk Bank ....... sss. $6.95 Же сна 1nd 


и 9— Ww D 3 - 
Computer Products 


3313 S. Bristol St. 
Santa Ana, Calit. 
714-549-7108 


PLACE ORDERS 
TOLL FREE. 


JADE 
Disk Piel к КР 


Shugart, Siemens, ите 


Handsome metal cabinet with praportionally 
balanced: nir flow system 9 Rugged dual drive 
powersupply € Power cable КИ е Power switch, 
tine епгі, fuse holder, cocling fan = Never.Mar 
rubber fect * All necessary hardware ta mount 2- 
8” disk drives, power supply, and fan © Does not 
include signal cable 


Dual 8" Subassembly Cabinet 
END-000420 Bare гайинчЧ .,.,....... $59.95 
ENI}-000421 . Cabinet Bit... $225.00 
EKND-000431 AR T ..... $359.95 


*»*248&46 


к...» 


8" Nish Drive Subs ystemsa 
Single Sided, Double Density 
END-000423 Art w 2 FDIS) , $924.95 
ЕМІЗ-000424 Ad T'w 2 РОННЬЮЮ»я $1124.95 
END-000433. Kit ic ЗМА-НИ Ик . . $999.95 
ЕМр-іННЫЗ4 AK Ta 2 SAMIR $1195.00 


Н" Disk Drive Subsystems 
Double Sided, Double Density 
END-04H26 Kt i 2 OT he ...,. $1223.95 
END-000427 Ad Fa 210758 , , $1424.95 
ENU-000436 Kit ie 2 SAK As $1295.00 
ENID-000437 A & Те ?ЗА-8ЗІНв $1495.00 


DISKETTES - Jade 


We predi put our. nime com thene high quality dixketien 
Mueranterd ta satisfy ymi or your money back. 


би" Iinketten, Box of Ton 
MMD—S110103 55, 5D, 018 ......... $29.00 
ММІЗ--5111003 SS, SJ}, 10S $29.00 
ММП--5111603 Ss. 8A, 165 ......... $29.00 
MMI—5120103 S5. DI 09S ...... ^» $31.00 
MMD-—35121003 88, DD, 010 ....,.... $31.00 
MMD—5121603 SS, РВ. 185 ...4.... $31.00 


Rane wa aE 


8" Diskettes, Box of Ten 
MMD—8110103 SS, SN, ONS ......... $31.00 


ММО--8120103 55, 0,015 ........ $39.00 
MMD—8220103 ÐS, DD. 01S ........ $48.00 


EPROM ERASER - Spectronics 


Ultrecndet EPROM rrara 


XME-3100A With ont mOr .,........ , $69.50 
ХМЕ-3101 With timer ...,.......... 9.4.50 
XME-3200 Есппату Model ,......... $39.95 


"" и. ӘЛЕ: 
Computer Products 


1291 W. EI Camino Real 
Sunnyvale, Calif. 


415-965-7980 


Los Angeles 


ІБК MEMORY UPGRADE 
Add HK uf КАМ in your TRSA0, Apple, or Exidy іп just 
minutos. Weer ки thousands nf these 16K HAM 
upgraden which include the appropriate тетіғу chips {ав 
apeeified! by the manufacturer), all necessary jumper 
Мосбы, Ffoul-pronf insiractiung, and eur J year раагонісе. 


МЕХ-16100К TAS-60 Rit . ......... . $25.00 
MEX-IGIO0IK Apple kit ........ ..... $25.00 
MEX-16102K Exidy kit .......... ,.. $25.00 


16K RAM CARD - for Apple 11 
Expand your Apple ta БАҚ, | year warranty 
MEX-16700A Save $125.00 №... .. $74.95 


7-80" CARD for APPLE 
Тит computers in one, 2-80 & 6502, more than doubles the 
pracee d patenvataf your Apple, includes 6-80" CPU card, 
СР M 22. & BASIC AD 
CPX-30800A A & T ...........,... $299.95 
8" DISK CONTROLLER 
New [rom Vista Computer, single or double sed. nuyle ur 
duuble density, compatible with DOS 32/3123. Pascal, & СРМ 


2.2. Shugari & Quite comparble 
IOD-2700A A& T $499.95 


2 MEGABYTES for Apple 11 
Compite parkeye inclodes; Tio. 8" фиімегіен кИү disk 
drives. Vita dothie-density 87 disk comroller. cabinet, мет 
suppéy, & cables DOS 1234, СРМ 22 & Ражи 
снр, 

1 MegaByte Package (Ки) ....... $1495.00 
1 MegaByte Package ГА 4 Т) ..... $1695.00 
2 MegaByte Package (Kit) ......., $1795.00 
2 MegaByte Package (A & Т)...., $1995.95 


Apple-CAT - Novation 
За/пииге selectahíe 1200 ог МЮ hand. direct connect, аша. 
answer анні. auxiliar y d wire RSZIZC serial met for 
prier. 
ІОМ-5232А Save $30.00 ......4.,... $334.95 


DISK DRIVES - Micro Sci 
inexpensive «кі drites far your Apple 
А2 biet replacement for Apple Disk 1, wurks with 
Apple H cuntealer as first ar second drive, 
MSM-123101 Micro Scí AZ .,..,., 3429.95 
MSM-129101C А? with conteir .... $499.95 


А40 ж track drive for Apple Н. Improoed xiurage 
гарестіу сәні speed ишет Apple Hrand drins + ғедніғен 
Мисти Sci countrutter. 


1IOD-2340A Micro Ser A40 эзле ж К $399.95 


А?О 70 track draw für Apple Н, Twice Um storage 
eaparity and three times foster then Apple trami drives - 
fequires Mivtu Sei runtriller 

IOD-2370A Micro Sci А , $499.95 


Micro Sci Controller Disk cuntruller for up tn tieni 
Alier Sei МН) ar ATO disk drives. HOS 341.2, ЛЯ, Pascal. and 
& 90 Зал Гаға compatibles, includes utility dink and 10 70 
frack paith. 

IOD-2300A Micra Sei contrafier $95.00 


trè 


aada 


VISION 80 - Vista Computer 
80 colum x 24 line viden card fie Apple Н, t4 ASCH 
rharacters. upper ane hacer ree. 8x 10 dui mateix ioith 3 dat 
descemders, standard data пача frend cam сүлік, 
CP M Pascal È Fortran tinpatibie, 30 69 ie 
IOV-2400A Vista Vision 80. ....., $375.00 


Joystick - T G Products 
A fetter йон Ё fur iur Apple H 
5УА-1512А AGT ................,. $49.95 


CPS MULTICARD - Min. Computer 
Threv carin ame! Heal ите cliche calender, жетісі interfnte. 
È рига Не инт шге - off onn ane end. 


IOX-2300A ДЕТ $179.95 


Prices тау be slightly higher at our retail locations. Please cail the store nearest you for local 


Circle 223 on Inquiry card. 


Computer Products 
4344 Convoy Street 
Kearny Mesa, Calif. 

714-268-4661 


Continental U.S. - 800-421-5500 
Inside California - 800-262-1710 


Area - 213-973-7707 
С: commodore 
VIC-20 Computer 


аы. — rest ақысы. же ох is e. nd 
ü ” . ..... “айы oa 
ul : = ee 


маус v d pui T. 
атм 
Ашы УС 


TRIS [ETT "ra ope ru өзін iK НАМ. рый evdir, 61 ker 
keyboard, i dun! sermi funetiun Revs, «erint paris. enuiette 
регі, compute niai ant ped ianea In standard calur TV 
arti, ASIC language, & expansion port. 

COM-VIC20 УС. ........ $279.95 


7-80 STARTER KIT - SD Systems 
Conplete Za) micrucomputer with КАМ. НОМ. ГО. 
keyboard, display, Mad we ауса, талпы, & пи ми 
CPS.300100K KIT ................. $299.95 
CPS-30100A 44 Бүл Кс ткен $469.95 

i 


AIM-65 - Rockwell 
ВЯ mwaputee with ul phausuvrir роу, printer, & 
уе, and complete спането manuals 


CPK-50165A ІК AIM-2 ........ 
СРК-50465А JA AIM-AS ... ... 
SEK-74600008E ЗА BASIC ROM .,, $64.95 
SEK-6GIGOQUOAE ЯК Assembler НОМ $43.95 


. $424.95 
... $474.95 


PSX-WIDA Power Supply ........ ... $64.95 
ENX-000002 mErnclusure ......... .. $54.95 
SFK-74600020E РГ, 65 НОМ ....... $84.95 
SFK-74GUO0010E Furth ROM ....... $64.95 


SEK-7.G600030E Ги Pascal . 


Special Packages 
IK АМА SK BASIC. purer supply & encloserr 
Speci Package Price $649.96 


Video Monitors 


HI-RES 12" GREEN - Zenith 


M MINUS кин, co Buck rach, РЭГ gava нөн, 
atritobhiahie H8) or Sti parea, өті, Пі e voit б portable. 
УОМ-20 1201 Мм price ЗУМ .... $118.95 


12" GREEN SCREEN - NEC 
20 Miz Pal gphosphur videu moniter with dudin, 
earoplionally ugh rewatation - А анак скот ог af & 
ery гоша абе price 


¥YDM-351200 Special Sale Price ..... 


.. $99.95 


аЕзввизацныана 


$169.95 


12” COLOR MONITOR - NEC 
Нити moniter auth audio б sculptured case 
¥DC-651212 Coler Monitur ....... $479.95 


МЕС-І2091) ROR гө maniler . $1045.00 


Leedex / Amdek 


Кгажмт у priced videu muntlorr 
VDC-801310 Hi" Cator г тазғағаела т 
VIDC-801320. Со И. . 
[OV-2300A РЛ board fur Apple 


$378.95 


$895.00 
$199.95 


price and availability. 


JADE 


Computer Products 
13440 S. Hawthorne Blvd. 
Hawthorne, Calif. 
213-973-7330 


PLACE ORDERS 
TOLL FREE. 


SBC-200 - SD Systems 
Я MHz Z-80A CPU with serial & parallel VO. 1K RAM, SK 
ROM space, moniter PROM included. 
CPC-30200A A & T 


*"""auamuhutmàanas 


THE BIG Z*" - Jade 
2 or 4 MHz switchable 2-80" CPU with serial I/D, 
accumpbpdates 27118, 2716, er 2732 EPROM, baud raies fram 
73 tu 9600 


CPU-30201K Kit "ÉcS$rhbanzeulkasttesmosu $139.95 
CPU-30201A А&Т........... ‚:,. $189.95 
CPU-30200B Bare board ............ $35.00 


2810 Z-80* CPU - Cal Comp Sys 
2:4 MHz ZünA* CPU with R8-232C xecial E/O port and on- 
mri! MOSS 2.2 monitur PROM. front репе compatibly, 
CPU-30400A A & T ........ ...... 5288.95 


CB-2 2-80 CPU - S.S.M. 
2аг 4 MHz 2.88 CPU board igith provision for upie 8Kof 
ROM ar 4K of RAM өл beard, extended addressing, [EEE 
5-100, front депе compatible. 
CPU-30300K Ай .............. 
CPU-30300A A ё T 


$239.95 
.. $299.95 


тағедізіжісшеезті 


16K STATIC НАМ - Mem Merchant 
d MHz IDE static HAM нта, IEEE 5-00, bank aclectabe. 
Plenum capiatulitv, жїл Ме jin 1K ARa. "Hixeahle-abhet 
т ІК едни. тхїгїнїс& addressing, fou power 


MEM-16171A A & T ...........,.. $154.95 


32K STATIC RAM - Jade 
Zor 4 МИР expandable static RAM bnord uses 2114175 


MEM-16151K 6K 4 MHz hit ...... $169.55 
MEM-32151K 32K 4 MHz kit ...... $290.05 
Assembled & tested ............... add $50.00 


MEMORY BANK - Jade 
4 MB Ч.О, bank iectaMe, expandablefrum (6K to ПК 


MEM-99730H Hare Buard ухожу it $49.95 
МЕМ-99730К Кило HAM ....... $199.95 
MEM-32731K 32K Kit ............ $239.95 
MEM-64733K 64K Kit ............ $279.95 
Аззет Мей & Tested .............. add $50.00 


64K RAM - Calif Computer Sys 
4 MHz banh port — bank byte selectable, extended 
addressing, 16К bank selectable, PHANTOM line allows 
тешигу noerlay, 8150 2.80/7 front panel compatible. 
MEM-64565A А4Т....... $575.00 


хеняиииая 


64K STATIC RAM - Mem Merchant 
ЧК мәне SJN RAM cord, ИЕК banks, up tu МН 
МЕМ-64400А A € T $594.95 


64K STATIC RAM - SSM 
IEEE 69675 100 standard, upto 6M 2/8 Bit, 12M H 2/16 Ви, 
24 Bu extended addressing. disable-able іп 2K increments 
MEM-64300A A & T SRoPPeP RARE EHH $749.95 


64K STATIC - Lab Standard 
Abedute ТЕКЕ 69675 100 compliance. 8 оғ 16 Bitdata paths. 
| I rquest/actwledye properly implemented, mnpparts 
ОМА at 8МНІ, switchable banh select system for tese anth 
Cromemco & Alpha Mier 
.... $699.95 


МЕМ-64900А А & T »"Rn*»w*umwa 

BUS PROBE - Jade 
S-f00 diaymeodie onalvers көті. dence costed «атау of 
ai 9 ІКЕК АННО signala, Өнім ал ren! Tint uiri ess of fontis 
hariware ane ма алат 


TSX-200B Bare Board .............. $59.95 
TSX-200K Kit .................. ... 8119.95 
TSX-200A А« Т ввадреклиж и “ «рее $149.95 


Computer Products 
21800 Ventura Bivd. 
Woodland Hills, Calif. 
213-716-6120 


VERSAFLOPPY II - SD SYSTEMS 
Double density disk controller for any comhination of 3^" or 
E" single ar double шаға disk drives, analog phaseJocked оор 
data separator. vectored interrupt, CP/M 22 & OASIS 
сопре, comma ‘diagnastic sofiicare PROM included 
IOD-1160A AGT ................- $359.95 
SFC-55009047F CP/M 2.2 for VF I1 . $99.95 


DOUBLE-D - Jade 
Double density enntroller with the inside track, on-board Z 
BDA*, printer port, IEEE 8-00. сал function aon ап 
interrupt driven buss 
[IOD-1200K АИ .................... $299.95 
IOD-12489A А$Т...... enean aseo 8375.00 
IOD-1200B Bareboard .............. 859.95 


DOUBLE DENSITY - Cal Comp Sys 
Pa" ати К“ disk cuntruller, single ім double density, with 
wt-Anard boot. boder HOM, and fire CP/M 2.2* and 
entium mt. 


| ІОр-1300А A&T ..,........ яз а 5374.95 


МРС-4 - SD Systems 
Інігіншелі d-port serial 17О сані, an-hoord СВОД. 2 K ВАМ. 
4K PROM area, aboard firmware, fully buffered. vectored 
uterus, four СТС channels, add ta SD Board set for 
риег mulii uger system 


101-1504А А & T w/software ...... $495.00 


I/O-4 - S.S.M. 

2 serial 1/О ports plus 2 parallel 1/0 poris 
IOI[-1010K Kit €*Vge409y»y9 ве HERDER HDS $179.95 
ІОІ-1010А aM E a ПИЯ $249.95 
[01-10108 Bare hoard .............. $35.00 


І/О-5 - SSM Microcomputer 
Two serial & 3 paraliel ГО ports. 110-19. 2K Boud 
10I-1015A АЙТ.),................ $279.95 


[/O-8 - SSM Microcomputer 
Ешһі software pragrmmmaMe serial [70 ports, 110 -19.2K 
Baud, ideal for multi-user systems 
IOI-1018A A &7 .................. 


$448.95 


РВОМ-100 - SD Systems 
3708. 2716. 2732 EPROM pryrramimer ii safticane 
MEM-99520K Ki! .. s, ........... $189.95 
МЕМ-99520А А & T из» M^335898999 pv One $249.95 


РВ-1 - S.S.M. 
278, 2716 EPROM boari with built-in programmer 
MEM-99510K Ки ................. $154.95 
МЕМ-99510А A £T ........ e. $219.95 


EPROM BOARD - Jade 
16K or 32K uses 2708's or 2716s, ІХ beundary 
МЕМ-16230К Kit ......... weno sco 929.95 
MEM-18230A A & 7............... $119.95 


ISO-BUS - Jade 
Silent, simple, and өл sole- a hetter motherboard 
ü Slot (&4" x 8%) 
MBS-061HB Bare board ............... 819.95 
MB5-061K Жй....................... 539.95 


MBS-061A А4Т.................... $49.95 
12 Slot (9%" x 8%") 

MBS-121B Bare board ....... ...... $29.95 

MBS-121K Kit AEE 95495» 974685t9^n0h»4sN $69.55 

MBS-121A А47,................... $89.95 
18 Slot (14957 x 8%") 


MBS-181B Bare board ............... $49.95 
MBS-181K Жй...................... $99.95 
MBS-181A A & T .................. $139.95 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 223 on inquiry card. 


JADE 


Computer Products 
4950 Beltline Road 
Addison, Texas 
214-458-2782 


Continental U.S. - 800-421-5500 
Inside California - 800-262-1710 
Los Angeles Area - 213-973-7707 


Single User System 


NIC 200, 6148 Expandul AM If, УсезаНорру IT, CP/M 22 


$1095.00 


4| MHz Z-A0A CPU, К RAM, serial МО part, 

parallel 170 port, deuhle-density disk controller, 

СУМ 22 disk and manuals, system monitor, | 

control und diagnostic software. 

Board set with 256K of RAM .... $1295.00 
- All boards are assembled and tested- 


8" Disk Drives 


| Shugart SASOIR single-sided doubledvnsity 
| MSF-10H0IR .. 8539495 ел 


2 for $380.05 ea 


Shugart SA851R double-sided duublv-density 
MSF-IOBSIR .. 5954.45 2for $529.95 ea 


Qume ЇУТ-Н double-sided dauhledensity 
МУЕ-750080 .. $52495 са 2 for $499.95 ea 


Siemens FDD 100-8 snyl sided dhi-dennily 
MSE-201120 .. S484%5 ва 4% for $349.95 са 


РР a —~ 4 "T 
Э" Disk Drives 
Shugart 54004. snl sided dhl density Ч О track 
MSM-104000 ,. 9:495 ea. 2 for $224.95 ea 


Shugart 5/450 did-sided dbl-densit y 70 track 
MSM-104500 . $349.45 са  Zfur $329.95 ea 


Qume ПТ-5 dhi-sided dhl-density & track 
MSM-750050 . 35095 еа 2 fur $349.95 en 


МР! B-51 snjl-sided dhl-density 40 track 
MSM-155100., $234.45 en Zfur $224.95 ea 


MPIB-52 dht-sided dbl-denaity 40 track 
MSM-155200 . $344.95 cu 2 for $334.95 ea 


MPI B-91 snittsided dht-density 77 track 
MSM-155300 ., $369.9) еп 2 for $359.95 ea 


MP! 8-92 dbl.sided dhi-density 77 track 
MSM-155400 .. $469.95 са Z for $459.95 ea 


ISOBAR - GSC 4 
3 UR \ 


Мәніпіен ргенч? your “valuable eqn pment from heath 
inge spikes & AC line notae, vid uctibe tadoted ттш, 15 
amp circuit breaker, UL. listed 


EME-115103 3 socket ........ 2..... $39.50 
ЕМЕ- 115105 4 socket ................ $49.50 
ЕМЕ-115100 Я socket ,........... oo 454.50 


EME-115110 9 socket rackmount .... $74.50 | 


PALOMAR TAKES THE RISK 


Join the thousands of satisfied customers who buy fron 
fast response, expert technical help, anc 


NEC-8023 A 


High-resolution dot graphics. Proportional 
spacing. Correspondent quality printing. 
Bidirectional tractor and friction feed. 80. 132 
col Greek and math symbols. 100 cps matrix 
printer. 


List $780 Parallel ................... 5599 


C. ITOH 
Pro/Mriter offers 8 character sizes. 5 different 
alphabets, and high proportional spacing. 
bidirectional, vert. and horiz. Labs. resolution 
graphics. nx9 matrix, 100 cps 136 col. max. 
Friction and tractor feed. 
8510R Parallel ..................... 
8510R Serial .............. УРТ : 


EPSON —COMPLETE STOCK! 


Features disposable print heads, Graphirax. All 
models except MX-70 print text intwo directions. 
МХӘОҒ/Т and MX 100 have both friction and 
tractor feed. Unparalleled dot placemeni 


accuracy. 

МХ-70 (80 Col.) ..................... CALL 
MX-BO (BO col) ..................... CALL 
MX-BOF/T (80 col.) ........ КӨНЕК no s 
MX-100 (136 col.) .................. CALL 
Interface Cards ........... 9 . CALL 
КӨШЕ OVE T TERT TET CER ELITS .... CALL 
VIDEO TERMINALS, MONITORS 
Ampex Dialog 80 ....... 4.....-. .. 9995 
Ampex Dialog 30 ................ 2 $795 
Televideo 920C ............... ,......5845 
Televideo 950 .......... —— eeu 5995 
SOROCIQ 120 .......... EN" $699 
Zenith 12" Green ................... $119 
МЕС 12" Green ......................5 HEB 
Amdex 12" B/W (Leedex) ............ $99 
Amdex 13" Color Lo-Res ............. $439 


LOW, LOW PRICE ON NOVELL! 


Heavy duly, 150 CPS bidirectional, tractor feed. 
9х9 dat matrix. 6 or 8 lines per inch. 10. 13.6 or 
16.5 ЕРІ. EIA R&232C or parallel interface. 

IMAGE 800 .,...................... 5995 


MPI 88G/99G MATRIX 


High resolution dotaddressable graphics for 
Appie. Enhanced “correspondence quality” 
printing. Tractor and friction feed. Serial and 
Paraliel Input. 100 cps Bi-directional printing. 

88 б (132 col) List $749 ..,....... $549 


99 G (132 co) List 5849 ........., 5599 
Apple parallel I/O Card/Cable/Disk . . 5110 
with Graphics Prom (ApPak) ...... $145 


ШЕЕ МО (ікб..............%......... 555 
Single Sheet Feeder .................. 525 
aT C ....:........ REA AG Gd Е > 7 


OKIDATA 

(Р TO 200 CPS! 
Microline 82A —80/132 col. 120 CPS 9х9 dal 
matrix. friction, pin feed or tractor feed 
(removcable) rear and bottom feed. Includes bi- 
directional/logic seeking. serial and parallel 
interfaces. Double width and condensed 
characters, true lower case descenders and 
graphics. 
ВА ооо О 
Microline 83A— 132/232 col.. 120 CPS, handles 
forms up to 15 in. wide, plus all the features of 
the 82А, 
83A ...... — — € VUE rares 
Microline 84— 132/232 col, 200 CPS, with full 
dot graphics built-in. Takes forms up to 15 in. 
wide, plus all the features of the 83A. 
84SP ........ Жаза Ee ERR A 


MODEMS 
UDS 103 ІР, direct ................. 5169 
103 JLP Auto Answer ............. 9209 
202 LP 1200 BAUD ............... 5259 
NOVATION CAT, acoustic ...... .-... 9145 
D-CAT, direcl ..................... $155 
Auto Čat ......................... 9218 
Apple Cal .......................... 5329 
HAYES 5100 Micromodem ЖЕКЕЛЕГЕН 5349 
Apple Micromodem ................ 
Smart Modem .................... $245 


Circte 326 on inquiry card. 


$1250 


ADLER 
17.5 CPI. 10, 12, 15 and proportional spacing. г 
line correcting memory. interchangeable print 
wheel 


5. 
SE1010 List $1295 ........... SAVE 5300 
Interface Card .......... кала... ADD 5395 


МЕС SPINWRITERS 
7710/7730 RO wftractor ........... 52535 
7720 KSR w/tractor ................ 52945 
3510/3530 RO ...... Ра. ИИ 

Bidirectional tractor ............... $210 
Push tractor .............. srann FI 


OLYMPIA 


Letter quality. Daisy wheel printer typewrite 
interfaces іп Apple. Atari. NEC. TRS80 anc 
RS232 Serial ports. 
ES 100 RO Computer printer 
List $1690 ............... .. SAVE 530 
ES100 Typewriter only List $1195 SAVE $151 
Interface Card Only .................. $29! 
(specify serial or parallel 
HO Cable (specify serial or кин. 
Apple Serial Card ..... Um E $13! 


MODEMS 


BIZCOMP Super low introductory price. Sac 
over other modems! Apple—direct connect or 
дате port. No serial card needed. Save 5139: 
more. Atari—direct connect via intera 
module and telelink cartridge. Commodore- 
the only modem available. Each picg. contair 
cable with connectors and phone T adapter. 


Apple Comm Pkg ......... T— 516! 
МІС Comm Pkg ..................... $15! 
Atari Comm РИФ .................... 515 


JUT OF MAIL ORDER BUYING! 


$ with confidence and know you'll receive the same 
uaranteed satisfaction — at UNBEATABLE PRICES! 


APPLE SOFTWARE 
BUSINESS 
*inancial Partner ................. 9191.99 
Pascal Tutor ...................... 997.99 


Pro Easy Writer .................. $196.99 
-asy Writer 40 col. ДИАЛ ЕЛАДА АЕ ИЕ ЕК $78.99 


Ward Star (Req. Softcard) ..... .... $241.99 
Super Sort (Req. Softcard) ........ 5129.99 
Май Meger (Req. Softcard) ......... 580.99 
Data Star (Req. Softcard) ..... .... 5192.99 
Spell Star (Req. Softcard) ......... $129.99 
Calle Star (Вед. Softcard) ......... 5129.99 
Super Тех B. ................. weve $117.99 
The Address Book ..... TT $38.99 
"orm Letter Module ............... . 78.99 
eee Teer Tere ... 5229.99 
Desktop Plan Ш .................. 5275,99 
Desktop Plan  |/.................. 5229.99 
Visiplot ........ esoéssssssereuses DID 
Visitrend/Visiplot ................. 5275.99 
Visidex ....... ные КӨРІ” $229.99 
fisiterm ...... . errr $89.99 


Visicale 3.3..................... $229.99 
nfotory "OM 3 9 4 Bo 9 8 8 9 $ 0 Fh B6 BS 6 90 - 5 199.99 


Supersped (Req. Softcard) ........ $435.99 
Word Processor (Req. Softcard) .... 5255.99 
PERSONAL/HOME 
Typing Tutor .............. Teer re 519.99 
етелу Math ................... $31.99 
Personal Filing System ..... eris ‚. 574,99 
Personal Report System ........... $74.99 
;. 2 MEHR ..... 931.99 
Compu-Math: Arithmetic 561 ....... 539.99 
Compu-Math: Fractions ............ $31.99 
Compu-Math: Decimals ............ 531.99 
compu-Spelis: (Reg. Data Disk) 523,99 
MISC 
Applesoft Compiler ............... $165.99 
Basic Compiler .,................. 5315.99 
&ppleDoc ................. кы 541.99 
DB. Maste ...................... $189.99 
J.B. Utility Pack ........ а $81.99 
САМЕЗ 
taster Blaster .................... $24.99 
ür Traffic Controller ................ $9.99 
"emple of Apshai ................. 531.95 
Jatestones of Ryn ..... КЕРЕРРЕРГІ LOO 
4ойас 8 Tower .................... 515.99 
tescue at Rigel ................... 523,99 
fell Fire Wartior ,............... ... $31.99 
stor Warrior ..... .-....... 231,99 
arash, Crumble and Chomp .....,., 223.99 
іррег Reaches of Apshai ....... 2... 915.99 
"ne Keys to Acheron .............. 515,99 
3nack Attack ..................... 523.99 
Те Prisoner ...................... 523.99 
SAEI ,;,,2--.........-..>.....,. MONOD 


onk @ *o B $4 8 9 5 Pod & B y & 6 Vor 6 b 3 3 Е.Е. $31.99 


обої Wars ........ Du DEEP АЕ, $31.99 
Tree Mile Island ...... fics banana .... 931.99 
«В.М. ........ на ... $19.99 
‘astle Wolfenstein .,............... 523,99 
Ward and Princes ................ 525.99 
Missile Defense ................... 923.99 


*ranston Manor тесік агелеажеагавеягаева $27.99 


Varp Destroyer ................... $23.99 
yberStlke ..... — € $31.99 
'hantoms Five .................... $23.99 
n асн $23.99 


APPLE ACCESSORIES 
MICROSOFT 

ТШ Бойсаа .................... 

16K RAMcard 


5299.99 
Ro4 * $ & $ 1 58.99 


Parallel Card ..................... 2119.99 
ASYNC Serial Сага ....... (raso. 9148.99 
Clock Calender Card ....... .-...... 999,99 
IEEE Card ....................... 5249,99 


A-D Card ........... ....-а..а. 999,99 
MOUNTAIN COMPUT ERS 

Romolus ................... ..... $129.99 

Keyboard Fitter Rom ........ .-.... 949.99 

CPS Multifunction Card ............ $189.99 

Super talker ....... T Г-..... 9229.99 

PAYMAR 

УС Adapter-New ,................. $35.99 

L/C Adapter-Old .,................. 545.99 

Videx-Video Тегттп//................ 9299.99 

ADVANCE BUSINESS TECH 

13 Key pad for Apple (New KBD) .. 5110.99 

13 Key pad For Apple (Old KBD) ... 5110.99 

BAR Code Reader ................ 5189.99 

Dana-Cooling Fan .......... 2...... 239.99 

Lazer-Lower Case Adapter .......... $55.99 
| T.G. PROD. 

Qame Paddles ........... 4........ 931.99 

Jay Silek ....................... .. 546.99 
| Select A Port .............. аза a $46.99 
| Wiard-8O (80 col) ............... 5278.99 

RS232 CABLES 

4 wire male-male 10 ft. ............ $19.99 

9 wire male-male 10 ft, ....... ..... $21.99 
| 4 wire male-female 10 ft. ........... 519.99 

9 wire male-female 10 ft. ........... 321.99 


RS232 Switch Box (Use 2 terminals or printers 
from one output port) .......... 5109.99 


FAN FOLD PAPER 
(Prices F.O.B. S.P.) 


9vex11-20* Bond White (2700 ct.) 530.10 
14Y«11-20" Bond White (2400 ct.) $37.10 
14x1 1-20” Bond 'A" Green Bar 

(2400 сі) ...................... 537.10 

RIBBONS 

НҚЕК............2.............. АТТИН 
нон зік d ERO ED ER .. %45/Doz. 
ШЕ. E ИРЛИ 566/Doz. 
Anadex ....... ecansposvtsceoen 5 135/6 ea. 
Titel .......................... 995/Doz. 
TI/DEC/TTY .................... 945/002, 
EDSON о TD. $13.95/ea. 
MPl/Axiom/Base 2 rd gi ads ..., $13.95/еа. 


Circle 326 on Inquiry card. 


MAGNETIC MEDIA 
Premium Quality At Bargain Prices 
10096 Certified with hub rings, box of 10 
Economy Diskettes 
514" SSSD Soft, 10 or 16 sector ... $25.00 
SSSD Soft, 10 or 16 sector .... $28.50 
DSDD Soft, 10 or 16 sector.... $36.00 
Quality Diskettes 
514" SSD, Soft 10 or 16 sector ..... 
SSDD, Soft 10 or 16 sector. 
DSDD, Soft 10 or 16 sector.... 
B" SSSD, Soft or 32 hard sector .... 
DSDD, Soft or 32 hard sector .. 


$27.00 
. $32.00 
$38.50 
$28.50 
.. 945.50 


CALL for prices on name brand diskettses: 
VERBATIM DYSAN 3M SCOTCH 
MEMOREX 


WABASH MAXELL 


I NEC 
EM! PC-8000 Series 
Microcomputer System 


е z-80A CPU 4 MHz 

е 5 user progranunable function keys 
* 82 Keys with numeric keypad 

в 160 x 100 resolution 

® 50 character screen 


PCX-8001A Microcomputer w/32K RAM $899 
PC-8012A I/O Unit w/32K RAM 
Expansion slots омичи bbe cea $599 


PC-8031A Dual Mini-Disk Drive Unit ... $899 
РС-ВОЗ2А Add-On Dual Mini Disk 

Drive Unit ........ "rnm. „алан. 9799 

ATARI SOFTWARE 

Adventure * 1,2,3, (0) ............ $31.99 
Adventure *4,5,6, (D) ........ ..... 931,99 
Adventure 7,8,9 (D) .............. $31.99 | 
Adventure *10,11,12 (D) .......... $31.99 
Adventure 1-12 (D) .............. .. 579,99 
Atari Mailing List (D) .............. 519.99 
Text Wizard (D) .................. . 579.99 
Compu-Math/Fractions (D) ......... $31.99 
Compu-Math/Decimals (D) ....... .. $31.99 
Compu-Math/Fractions (D) ......... $23.99 
Compu-Math/Decimals (C) ......... $23.99 
Letter Perfect (0) ................ $119.99 


Май Merge/Utility (D) ............... 23.99 


YO PLACE YOUR ORDER CALL: B 
TELEPHONE CODE: BApr82 rr ex 
(71 4744-7314 or wnle to: 697120 N 


PALOMAR ! 


Computer Products Я 


210-105 W. San Marcos Bivd.. San Marcos, СА 92069 


TERMS ОҒ SALE: Cash, check. money order. bank wine tribes a 
creda cad СЫ purchase orders from (жыйнай Peer ағы) итаат 
Please include Тезере number wih dnia and expiratón date on 
creda card oróers Calfornsareciderisackd 6X sates tae Adwemeod 
pices же һы prepaid orders F.O.B. shipping pont. Add 3% Го: 

shipping in П.В. Рось and avadabildy subject іс change without 9 
nabce 


| ЕНЕ АЗТ...... 


PRIORITY ONE ELECTRONICS 


P OR 


пі AST 8086 Only 569500 $025.00 
6871006 CSC 8088 Only $85000 $765.00 
165518087 8087 Chip PALL 


CPU.Z- GODBOUT 
2/4 MHZ 280 CPU 24 Bit Addressing 
BEGOT WOM А4Т,......... ........229500... 8M 
ШТ 168€ CSC 3-6 МНг........., .5305.00.., $975.00 
DUAL PROCESSOR 8085-8088 - COMPUPRO 
8or 8 MZ Provides true 78 Bi! Power with a standard 8 
bit 5-100 bus. 

6 ЫН2..... .». $425.00... S300. 
МЕЗТ 10122 CSC Бла MHZ ...,..%552500... $40800 
ыры 4%” — COMPUPRO 
Runs CPM 807, СРМ 887, And МРМВ6” AT THE SAME 

TIME! 8 AND/OR 16 БІТ TOGETHER! WOW! 
КЕТЕРІН Soltwara 
See Compupro AD in May BYTE for details 
SOLID STATE DISK DRIVE, 3500% FASTER! 
Not Really, Bo! fhe Nex! Best Thing For Compupro 
8085/88 Users Cali lor Details on M-Driva. 

BEGET ao Wak тавәэтенигеттілоәғеейете%ф названо чан г. 
BESET МВ 2588 ПЕ: АН. ЖИН ел. Т 
2810 280 СРУ.СА. COMP. SYST. 

2/4 MHZ 280А CPU with Н5232С Seria МО Port 
completa with Monitor PROM іст 2422 Disk Contralier 
BERS JA AST......... s Ed ad $350.00... 5700.00 


CB2 150 СРО. 5.5.М. 

2/4 MMZ wil! accepi 2716, ог 2732, or ВАМ 
BEESMEDPHE KU... Cote td eee theo ал анааан nes інін 
(eaa esas ovs» $444 00... $318.00 
BESZMIBUM 55М280 Monitor..................... MO 


BEGET МА AST 


1995.88 


S-100 I/O BOARDS 


SYSTEM SUPPORT 1 - GODBOUT 
Serial port (software prog baud), 4K EPROM OR RAM 
provision, 5 fevels of interrupt, real time clock, 


BE GBTIB2C “SC 
ВЕБЕТЁ?ЗЇ Math Chip 
RE GATOZ Marh Chip 
BEGRTISZAM] AST with 8221 Мат Chip 
КЕВТІӘГЕНІ CSC with 8231 Math Chip 
BEGGTIGZAM? AST with 8232 Math Chip 
REGATIGZCH? CSC with 8232 Math Chip 


WPI CHANNEL BOARD - COMPUPRO 
VO Muttiplexer, using 8085A-2 CPU on board 
With 4K RAM 
ЮПИ А5Т 2495.00 uan 
ағат С $505.00 $35.00 
With 18K RAM 
BEEBTHBAIB AGT $649.0 ma 
9601186018 CSC $749.00 тын 
INTERFACER 1 - COMPUPRO 
Two Зета 170 
BEGETIMA AAT $249.00 210.0 
оз — CSC $324.00 а 
INTERFACER П - COMPUPRO 
Three prater, one мны, e pour 
BEBBTISQA A aai 18.60 


BESBTISEC CSC 4: 00 60.80 
INTERFACER Ш - COMPUPRO 
m5 М спосте! multi-use m T МО board 


18.90 
Hb Y 200 №. 8 Port $849 00 $0.05 
БАТТЫ ААТ $599.00 559.83 
BEGETS CSC 200 hr. 5 Port 5699.00 JH 
MULTI I/O - MORROW DESIGNS 
Tiree Serial, Two parallel 
НИЕНІ AAT $359.00 $329.00 
SWITCHBOARD - MORROW DESIGNS 
Two serial МО, tour рагане! 1/0, 
one status pori, one strobe B 
Ап — 5299. н mi 
Two serial ys Iwo parallel 1/O 
МАК — Kil 10.08 
BESEMI4A AAT $290 00 81.“ 
2 Serial, 3 Parsial Including 1 Centroni 
efi af Fon 
ass Аат 832506 мт 
ЏО 8 - 
Ë Im Serial 70 with Timer 
BESSMIDBA AŻ $550 00 $495.00 
2510 4 PORT SERIAL - 


4 Full handshaking RS232 ports and o AK ROM 
üacCcCS27100 AAT $36000 3310.00 
2719 2 SERIAL & 2 PARALLEL - CCS 
2Н5232С ports, ы ыныр a. ^ islas" а 

ВЕСС2231001 ААТ $325. 
2720 4 PORT Ti p^ 
4 B bit parallel ports and optional 2K HOM 
ЄССЇН! AAT 525000 $2540 


S-100 10 MHZ STATIC RAM 
NEW LOW PRICES! 


RAM 20 - 32K 


32X STATIC RAM - COMPUPRO 
RAM 20 10 MHZ, АК byte block disable, bank select 


or 24 bit addressing available 8, 16, 24 or 32K 
BEGETIBAAMAB BK AST 5210.00 ДН; 


1681194405 BK CSC $280.00 $105.00 
BESBTIE4AA408. 76K AAT $285.00 $208.00 
MEBBTISAACIB МК CSC $355.00 $325.00 
ВЕБВТ164АА?4 24K AAT $355.00 3325.00 
BEGBTIMMACHA 24K CSC $425.00 4305.00 
ВЕБВТ1 844432 32K ALT 5425.00 1385.00 
BESRTHMACO? 32K CSC $485.00 $450.00 


CMOS STATIC RAM 
For а complete analysis of the advantages of CMOS 
memory, sae the “Product Description"on page 418 of 
the January issus of BYTE. 
ФАК CMOS STATIC RAM - COMPUPRO 
AAM 17, 10 MHZ, 2 Walt, ОМА Compalabie 
24 Bit Addressing 
BEGBTITSAMMA 64K AST $589.00 ғам 
8668117584 GaK СЕС 200hr 5699.00 чиен 
НЕП 32K x 16 ВІТ CMOS STATIC КАМ - COMFPUFRO 
8 and/or 15 Bil 
GI} ВАМ 18 10 MHZ, 32K x T6 or 64K x B 
IEEE/696 16 ВІТ 2 Watt, 24 ВИ Addrassing 

BE ЕЕТТ80Я 64K AST $550.00 $557.29 
зп 64K СЕС $750.00 $093.80 

NEW! 126K NMOS STATIC RAM - COMPUPRO 

RAM 21 15MHz, T28K X B ОЯ БАК x 26 
(ЕЕЕ/898 8 or 16 Bit 1.2 Amps 24 Bit Addressing 

BEGOTI90A — T28K AST $1695.00 $1010.81 
BEGOTIBOE 1284 CSC $1895.00 41795. 


S-100 PROM 


РВ] FROM PROGRAMMER - 55M 
Programs 2708 or 2716's, operates as а 
4K/8K EPROM BOARD AS WELL. 
ПЕ ТИРЕБ К 
GESSmPalA AAT $265.00 
ECONOROM 2708 - COMPUPRO 
16K x 8 EPROM Board using 2708, Power on 
jump to any 256 byte 
ЕНЕТІНІ AST 5135.08 
81 6811255 CSc $195.00 
MBAA - 55 М 
ІК/18К 2708 EPROM board, disable т качы 


изилд Kir 
BEZSINNBSAA AST $179.00 HET. 


$-100 VIDEO BOARDS 
SPECTRUM - COMPUPRO 
Color Graphics board with Perle! еВ 


$114.08 
$220.00 


$120.00 
$175.00 


ВЕСЕЛА AAT 
вЕсатіс CSC $449. gü $188.00 
BEGRT26 Subjogic Univaraal 33590 
Graphics Interpreter Software 
VB-.35.5.M. 


80 x 25 or 50 character video display Memory 
Mapped, Paralle! Keyboard port 


BESSMNBIN24 OD х 24 KK $425.00 
BESSNYBJARA 80 x 24 AAT 2499.00 $440.00 
BEESSMYRSUP 20 х 50 Line Upgrade $ 3100 
VD2.5.5 Ы. 
УО Mapped Video Board, with Рагайе! Kayboard port 
64 x 16 
8ESSMISIR — Kit $188.00 
єл å AT 3269.00 $220.00 
VBBB - 55м 


Memory Mapped Video Board 64 x 16 character 
display or 84 x 18 graphics display 


ил KR $128.08 

ЧЕМ | AAT 5242.00 $270.00 
5-100 CLOCE CALENDAR 

BEQTCCCSA Assembled А Tasted 5150.06 


As seen in Minch КНораца Magazine 


5-100 MOTHERBOARDS - COMPUPRO 
Activa termination, 6-12-20 siot 


SEtGUTIS3JA — AAT 6 siot, 2 ibs $140 00 ими 
8ESBTIS3C CSC 6 siot. 2104. $790.00 $175.08 
&EGBTIMA — AST I2 siot, Fibs $175.00 $155.98 
BEGBTISAC CSC 12 54,318 124000 $220.80 
BESNTISSA — AAT 20 slol. 4 №5. $265.00 $735.08 
GEGTEISSE CSC 20s5i0 4 lbs. $340.00 570.00 


5-100 DYNAMIC RAM 


THE EXPANDABLE 1 
PRIORITY 1 ELECTRONICS 

THE EXPANDABLE 1" 64K Dynamic Ram board 
provides your S-100 system with 84K of генге, high- 
speed dynamic RAM. Compatabla with most of the 
major 5-100 systems on the markel, including those 
with front panels, it supports OMA operations and 
requires no Wail states withcurranl mic OMN Ocessors, 
e User oxpandabie кот № to 64K e Supporis ОМА 
® Designed lo IEEE proposed S- TOO bussiandards 8 2 of 
4 MHz орегәйоп в Operates with either an 8080 or 2-80 
based 8-100 system, providing ргосеззоғ-ігалзрагелі ге- 
freshaz with both в Supports IMSAI- Type front panels 
e Jumper-selectablie Phantom input * Uses Popular 
4116 RAMS € All ICs in sockars e Any 16K block can be 
made bank-independem 9 Fully buffered address and 
gdataiines e Fart-safe reiresh circuitry Гагактетдай Wait 
styles е Вова contiguration with reliable, eazy-fo-con- 
ligure Serg jumpers 


GE PRIERFITR tak Асввтһ/ав & Tested $200.00 
ВЕРЯ ДР 2 32K Assembled 4 Tested $330.00 
GE PRIENP IAG 48K Assambiad & Tasted $379.00 
ВЕРИМ ХР1Е4 84K Assembled & Taxed $409 00 


S-100 DISK CONTROLLERS 


2422А- CA, COMP. SYST. 
1/0 Mapped, controls 8", single or 
double density A&T with CPM 22 8" SD. 


GECCEZ422A 


DISK ТОСКЕТ 2D - MORROW 
Memory Mapped, controls B", singla or 
double density, serial 1/0 


8Е 0010222086 — AST with CP/M 2.2 £309.00 


$375.00 


S-100 DISK SUBSYSTEMS 


DJ2B DISCUS SINGLE SIDED MORROW 
& OGL Densily drives with cabinet, power supply 
controler, with CP/M 2.2 and Microsoft Basic 


BENDSFI2IN.— SingiaDriva System 5709500 $390.00 
BENDSFI228 Dual Orive System 5187500 $1590.00 
DJZB DISCUS DOUBLE SIDED - MORROW 
& DBL Density/sided drives with cabinet Power 
supply controller, with CP/M 2.2 and Microsoft Basic 
BEMOSF2216 Single Drive System 27395.00 canis ю 

BEMDIFI228 Dual Drive System $2495.00 


5-100 HARD DISK - MORROW 


5.25“ 5M0, 8" 10 6 20MB, t4" 25M8 formatted 
hard disk compiata with cabinet, Р-5., Controller, 
CP/M 22 and Microsol! MBASIC 80 


UST PRICE —  — ШІРШЕ 
Н.Н — 5 MB $2495.00 $1995.00 
0405165 10 МБ 52695.00 52050.00 
BEMOZNID$ 20 MB 54795.00 awh 33823.00 
BEMDSMISS 25 MB 54435.00 $3485.00 


OUTPERFORMS MONITORS OF TWICE THX PRICE! 
USt has the compatition buckling at their knees! 
You can have a prolessionat periorming Video 

Monitor for а traction of the cast) The US! EV2131N is a 
T2" Green, high resolution data display compatabie 


with BO x 24 computer formats 


ВЕНУ 1316 24 ibs $149.00 


Circle 342 on inquiry card, 


PRIORITY ONE ELECTRONICS 


COMPUPRO DMA DISK 1 
WITH FREE CP/M 2.2 
SALE $450.00 


SAVE $220. 00 
Priority t Electronics is pleased to offer tha COMPU- 
PRO DISK t High Performance Disk Controllar at our 


S-100 MAINFRAMES 


S-100 MICROFRAME - TEI 
170V GOHZ СУТ Maintramas, the best money can buy! 
12 5104 £8V Т7АТВУ @ 2A 
22 Siw +8У & 30А+ 16V A 4A 


7:685 00341506 | 
5825004178800 175508 


BETEIMCS 112 12 Sio! Desk 
ВЕТЕМАС$ 142 22 Slot Desk 


FLOPPY DISC DRIVES 


Tandon ТМ-800 Thinlina is 
exactly hall! tha size 
o! conventional 8" 

floppy disk drives. 


Exactly one-hal! the height of any other moget 
Propietary, high-resolution, read-write heads 
деен Бу Tandon 
. only operation - по А.С. required 

Indusiry standard interface. 

Three millisecond track-to-track access time 9105. 
RETHOTMESS1 mae Sided $425.00 2 or more aM 
BETMETME4E? Double Sidad $57590 2 or more м 
BETNETMAM —— Мізпиа)- nal included with drive 10.00 

ЕСІР - SHUGART 


А ВЕТЕШЫ 12 12 5і Rackmount 572500517000 $019.00 j i 
Кон sth al at zm bu dre: щи: ВЕТНАМ 22 22 Siot Packmoun! 5875008985000 $750.00 a м ессе orzormoretTa/ ааг е ане 
нв e Ан : Shipping Weight: On 12 Siot Maintrame 45 ths. ИНН Manvai tor 80) ЕТУ 
а Third dio INTEL 8272/NEC 765A LSI Пор Е ои ^. 
gene. py 
Br . 
assor independent data transfar between systam 3-5” DISK CUTOUTS 
e Handles up lo four 8 or 5.25 inch Норру disk drives BURMA ono m м и. (ШИЕ! 
e Single or double densily/single or double sided | этн, 15 10еасктосле 57050031508 ИЗ 


сарабйцу. 

ж Supports ІВМ 3740 sott sectored formats. 

s 24 bi! OMA addressing with date transfer across 
G4K Sounderies for data transier throughout tha 
16Mbyte memory map. 


Shipping Weight: On 12 Slot Desk 40 Ibs. 
On 12 Siw Rackmount 45 №5. 


DUAL 8" DISK DRIVE CHASSIS - TEI 
For Shugar! 800/80 1 RA or8 50851 Awithinternalpower 


Better Than 
SHUGART! 


6 inch double-sided, double density 


МЕТ uA НЫН (НШЫ iMm cables provided 
BEPRBITIACEM ААТи/СР/М225 BIOS 557000 П «24V $ 15A45V 8 10A - SV @ 25А BE 417020948 Sh. Wt 16 ibs. $558.00 
ШЕТІНЕ C5C $596.00 $398.00 Moo» BEMITMZ89403N Manual $10.00 
BEGETCMMEO" — CP/M 22 for 2780/8085 with $175.00 BETEACFDO Desk Тор $535.00$48S.M) $455.00 | 
тту $ BIOS 8" ip quy ppm BE TEMAS DD Rack koum 37200097000 1830. 2 of more $828 00 each 
ШЕ Ї user А 
de MON ene anpe ar 2 м" DRIVES - TANDON 
PIN Мн қос сас Doe "ШВ BETNOTMINO! "Single Sided. 250KB (5 155) $240.00" ва. 
$-100 SYSTEMS иттин» 24 өп $220.00 сә 
: ә . à див! Sided, 500 00 as. 
SUPERSIXTEEN COMPUPRO ? er More $290.00 
HERE IS WHAT EACH PACKAGE INCLUDES: BÉTNOTA1003 Single Sided. 500КВ $275.00 ва. 
НЕВА 6 MHz 4085/8065 Dual Processor Board 2 er More $299 00 
GEGSTITIA High Speed DMA Disk Controller м 
SEGSTIEM System Support 1 Multi-Function Board | малын — Per Mere $420.00. — 
ыл UNA MER KDE. L БР (ЛО | SETMUTMSM — Manual, not included with drwa 18.00 
ЕІЗІК ТИМ: Low Power Static Ram 5-100 MAINFRAME - COMPUPRO |. 
БИТОЛЯ 16 BU Operating System Ready fo Load & Go 10V ВОН? CVT Mainframe uses l'amous 20 siot As used in the IM РС. 
wed Порезка аа acer cablas COMPUPRO Motharhoard 55 165. ABINET 
cae сотр documeniator for all hardware, восі тапш! |  RpGNTNCHOUN 20 Slot Rack Mount 89500 $885.00 DISK © . VISTA 5 | 
ый ч ормо - Ағыны BEGETENCZOGR 20 Slot бөзі Тор $825.00 $780.00 e Desk or rack mountable e internal power and data cables А 222 
; € Drives pui! out tor easy service and maintenance 22 5 
Now to Не best part of mi. i! purchased separataly, these $-100 MAINFRAME - CCS ИПЛЕ Disk Drive Cabinet 143 Ibs) 5485.00 $449.80 А s 
| 44 
quality component wawd list for $4,344.00. ВЕТ барихаа 12-slot motherboard with removable termination card SINGLE 8" - & T. 53 
bw мейлі price із ә ии] $9600.08. You vere ШИК Рог | г,» Offre Cream 25195 567500 $8380 Single 8” cabinet with power supply 
boards qualilied under the Certified System Component ac 22008? 81 35155 $57500 5508 тоа (22/55) $249. 527560 2 
high-rehability program + with extended 2 year warranty, - DUAL$"-Q T. : 
200 hour burrrin and8/8 MH? processors - add $800.00 to SOFTWARE Т MICROPRO Пия! 8' cabinet with power supply : 
the package price, Sh. Wt, 16 Ibs. АП software is supplied on & Single Density ІВМ aETCHRCHA |24) 3295.00 Но : 
AE PORGETE, SuperSixteen ART $2485.00 3740 idi c, iskettes " - VISTA ; 
BE FORGOTTEN SuparSixtaen CSC 540150 "wilh PLS. тіз 
Screen-Oriented, integrated word processing system BEVIS $801 Single 57 with 
PRINTERS и ресісайу designed for non-technical pe телді ы RETIE 9802 Dual 5" with PS. 5и 
` МАП, MERGE WORD STAR OPTION TERMINALS 
BE Powerful Не merging tool 
ST SEMPEHUMGAReQures Word Star21 orfater)$250.00 $100.00 | с> LL. № 


MICROLINE — OKIDATA 
WITH FRICTION AND TRACTOR FEED 
@6/-DIRECTIONAL · 120 CPS а Parallel and Serial (ЛО 


SPELLSTAR WORD STAR OPTION 
One Step “Proofreader” with compressed 20000 word 
Фсһапагу and user-created supplemental diclionaries 
ВЕВРИЗР ТИ tRequres Word Str 30 or later} $250 00 $150.00 


Sophisticated program That. will select and re-errang 
5 e е 
тігінде length information momi онә files 


© à Matrix (Alphanumeric) 100 Tiro 1200 Baud пати EDS ri 5000 315000 

ебхдогї2 MatixforGraphics & Self Test 

958.3. 10,16 Charactrsp/Inch ә Out of Paper Switch aed ghe Е оби 

#6 or 8 Lines per Inch ú Friction or Tractor Feed GEMPRCLESTA) $29500 $700.00 

#50 CPLP 10 CPI lor 824 ат іо 14" Top af Form DATA STAR VIEWPOINT — ADDS 

e132 СРІФТО CPt ipc83A.—— (Switch Selectable) Omics Grientes Әзіз Entry, ratrival, and Datachabia keyboard, RS232 interlace and auxiliary 
E cred снае Sats ating system port, 80 x 24 display, ане screen SALE 

кшш $35000 $00.00 


„ГТ 80 СР! P10 БР 79900 З 3000 
BESEDATEHT (3: №732 CPL @ 10 CPI 57795.00 $150.00 


GE DEREDE 9800 baug with 2K Seriat 
Buffer upgrade with X-on Yol! 
SEQIGRAPH — High Resolution Graphics Prom $9840 
CALL FOR THE НЕМ MICROLINS 64 


$158.00 


KUPENIM Tractor Feed 17 ibs 5645.00 еи 
ЕРЙ 132 Col. Tractor Foed 24 Ibs 
TERT. 


ACES - 
#5232 Serial Conversion tor МХ8О 
ЭТИНИН AST $55.00 
Apple Centronics B bit parallel internace 


Turn to pages 12 and 13 for our 
Full Color, 2-Page Ad 
Announcing Our Fall 1982 
Engineering Selection Guide 


91618 DEERING AVE Ө CHATSWORTH. СА 91311 


SEADOWWPR Shipping Weight 30 ibs 5899.00 $525.00 


VT200 — VISUAL TECHNOLOGY 
THE MOSTRELIABLE TERMINAL WE'VE EVER USED: 
Detachable kayboard, RS232C or 20MA interface, 
110 to 19200 baud, 12" non glare 80 x 24 display, 
RS232 Aux. port and coments video Out. 
Shipping Weight 55 ibs, 


ма Е PARE ta 


| MITA 


ы. 


NEOA 


Terms U.S VISA, МС, BAC, Check, Money Order. U.S Funds Only, CA residents add 6965alesTax MINIMUM PHEPAID ORDER 51 5.00. Include 
MINIMUM SHIPPING & HANDLING 0162.50 far the first 3 ths pnus 25€ foreach additional pound. Ordersover 50 Ios. sent freignteallect Just in 
case, please include your phone sumber Prices subject to change wilhout notice We will do our best to maintain prices through Мау, 1982 
Greibl Cardorders will be charged appropriale tegh Гуси dont already haveyourSpring'B2 Елсеветиң) Selection Guide. send $1.00 for your 
Copy. today. Sale prices are for prepaid orders onty 


ORDER TOLL FREE а 423-5922 СА, АК, HI CALL (213) 709-5464 


for Centronics, Epson & OKIDATA printers 

BEMBEAET А5 T 0 

ВЕМЕЗАЕС (Cable for above 415 
Panter intactaces &cabies sold only with printer purchase 


Circle 342 on Inquiry card. 


16К Метогу 


ALL MERCHANDISE 100% GUARANTEED! 


HMB 


EPROMS 
{178} 
t450ns) 
(8v) (450na) 
(5V) (458) 
(53) (450ns) 
(5У) (35075) 
(450ns) 
(5V) (4500s) 
(5У) (450пв} (200ns) 
91925 В (5v) (450ns) 
DYNAMIC RAMS 


¢ 


CRYSTALS 


250 


8/29,85 
8/18,95 
8/15.95 
8/14.93 


STATIC RAMS 


256 x4 (45065) 
1024 x 1 
1024 x 1 
1024 x 1 


(LP) (200ns р 
(200г51 (150ns) CALL 
(12005) CALL 


116 {20075} (150n8) 


LOW POWER 


741.500 SERIES 


?4LS00 
741.501 
741.502 
741503 
74,504 
746505 
741508 
741510 
741.511 
741512 
741513 
741514 
741515 
741,520 
74521 


534 


аа 


CRELPEDBDEDCPEDDLEBLELUEBEDDELEP. 


ЕЕ ЫА, 


74515 


HOURS: Mon. - Fri; 8 to 5; баб, 11 10 3 


әй біш» 


master charge 


rE жер ырза совр 


ВҮТЕ Мау 1982 


DISC СОМ- 
TROLLERS 


“ЕКТІТЕГЕР 


1-4 
C» Uh tn 


AY3 1014 
AY5-1013 
ТН 1502 
1м6402 


ме 


=ò = = _ 
"3 ER 
о ілі» e 


bomb 


Hat Nowe c: 
"DELEIGG-ERE IS 


JDR MICRODEVICES, INC. 
1224 So. Bascom Ave. 
San Jose, СА 95128 


800-538-5000 « 800-662-6279 (СА) 


(408) 995-5430 + Telex 171-110 


„ч 815.95 | 


CALL US FOR VOLUME QUOTES 


MAY SPECIALS 


16K APPLE* RAM CARD 
орга your 4BK Apple 11 to full 


+ 


ж 


ж Fully software and hardware com. 


patible with Appie language card 
and microsoft 280 card. 


Eliminates the need for Applesoft 
of Integer Basic ROM card when 
used in conjunction with DOS 3.3. 


Allows you to run Appte Fortran or 
Pascal. 


Available as bare board, kit, or com- 
pleted and tested board. 

BARE BOARD ........ $ 40.00 
KIT bb à S5 Ob NOB ? Re s 9" aaa йш 89.95 


ASSEMBLED & 
ЖЕРЛЕ .:7........ 


6883 SAM 

RS232 FEMALE 

RS232 RIGHT ANGLE 
FEMALE 

RS232 MALE 2.99 


RS232 HOOD .99 
Specials end May 31, 1282. Please siate 
“Мау Ѕрәсівіз"" ordering. 


* 


ZBOA-DART 
280-ОМА 
£BOA-DMA 


109.95 


24.95 
3.49 


4.95 


ZBOB.CTC 
2808-Р10 


74С374 
74С901 
74C902 
74C903 
74C905 
7aC 906 
74С907 
74C908 
740909 
74C910 
745911 
74С912 
7406914 
740915 
74С918 
74C920 
740921 
74C922 
74С923 
74С925 
74С928 
74С927 
74С92В 
7403929 


ТЕТТТЕГІТІТІЛІ 


RS -& Ns n 


ЕЕК 
in ig ie 


мә һә Мә Мә МӘ ә Кэ бә Һа (д ma Р (л ca ca за га А 


VISIT OUR RETAIL STORE! 


TERMS; For shipping include 52,00 for UPS ground, $3.00 
Гог UPS Blue Label air, $10.00 minimum ordar, Bay Area 
residants add 6% sales tax. California residents add 6% 
sales tax. Wa reserva the right то limit quantities 3nd sub. 
Stitute Manufacturer. Prices subjec| to change withoul 
notice, Send SASE for complete list, 


Circle 225 on Inquiry card. 


2716 EPROMS 450NS (5V) 814.95 еа. 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


АРРЕЕ’ ҒАМ $69.00 IC SOCKETS 


CIRCUITS EXTRA PLUG-IN CARDS CAN 
MC1330 3 CAUSE YOUR APPLE TO 
MC1350 у i OVERHEAT 

MC1358 1. DB. ULTRA-QUIET APPLE FAN 
LM380 ~ г DRAWS COOL AIR THROUGH 
LM386 YOUR COMPUTER 

LM565 4 “- ELIMINATES DOWN TIME 


jmd Y SAVES REPAIR CHARGES 
LM1800 2. | INCREASES RELIABILITY 


LM 1889 CLIPS ON — NO HOLES OR 
- SCREWS 


COLOR MATCHES APPLE 
LONG LIFE, LOW NOISE 
EPROM ERASERS Loo BER < 


PE-14 78.50 ф 7 
PE-14T (with timer) 108.50 | ые E 
PE-24T (with timer) 154.50 - — С. 40 Din WW 


ALL ARE HIGH QUALITY UNITS ENCLOSED IN WW = WIREWRAP 
^ BLACK ALUMINUM ENCLOSURE. OF APPLE COMPUTER INC. CONNECTORS 


800-538-5000 © TRANSISTORS Е 


3.95 


800-662-6279 — 7/5 маза DIP SWITCHES 


2N2222 
(CALIFORNIA RESIDENTS) 2N2907 


CALL JDR BEFORE Y ! 2N3055 4 POSITION 

WE WILL BEAT ANY iaeei aar Er 2N 3904 5 POSITION 
a 2N3906 .00 6 POSITION 

| 7 POSITION 
8 POSITION 


33 
i 


“ЕГЕСІ” 
оо 


VOLTAGE REG's | LINEAR 


79 79067 
7400 SERIES 


23 74136 
23 74141 
23 74142 
23 74143 
74144 
74145 
74147 


, . 74148 
Jumbo Red А к : ; 74150 


Jumbo Green A LM317K 74151 
Jumbo Yellow { 3. LM323K 59 74152 
5082.7760 43'CC | 1. LM337K | 74153 
МАМ74 ЗСС à; 74154 


МАМ72 2СА Тт ТО-220 Ка TOS La TO-92 74155 


SHUGART SA-400 


74157 
74159 
е Raw drive for use in ТН5-80, Atari, Apple 
and other computers *. 


74160 
74161 
е NEW - in original carton. Includes test 
certification. 


74162 
74163 
е LIMITED SUPPLY - they won't last long 
at this price. 


$199.?5 ea. 


74185 
CALL FOR VOLUME QUOTE 


74166 
. * Some computers require madilication of board. 


99 
79 
89 


ЧРЕЗ 
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т“ ad шї ад “С mh «а 
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ЕЕ 


ыш» 
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74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74164 
74185 


ө 
(А 


[ ^ I at 


ТЕТТЕТІТІНҢІІТЕКЕЕТІТІТІ. 
ТЕТЕЕЕЛЕГІЛІ 


74167 


HOURS: Mon. - Fri., 9 to 5; Sat. 11103 VISIT OUR RETAIL STORE! 


Р / TERMS: For shipping include $2.00 for UPS Ground, $3.00 
7 JDR MICRODEVICES, INC. for UPS Blue Label Air. $10.00 minimum order. Bay Area 


1224 S. Bascom Ave. residents add 6У:% sales tax. California residents add 6% 
san Jose, CA 95128 sales tax. We reserve the right to limit quantities and sub- 


800.538.5000 = 800626279 СА) Sa ое м 


Circle 225 on inquiry card. BYTE May 1982 535 


TOLL FREE ORDER LINE 


800-854-8230 


> (ШІ, 


List 519500 АСР $74.25 
DEALER PRICING AVAILABLE 


Vista ust АЕР | — 
| Батық; 3 wre шш Т м 
" x: ы mw =: t petu | | 
| Жезксюс кам ру сый E- | | = 
не 


9300 
Yeon 40 @ 4b COM enhancamen % 1136000 


Мана 20 © ид» cane ROM 42050 AT Ani СОМРЫТЕН 
| TRUE Оғы) ыы - 1700 "o 
=: ны а.д 9973 Шм Порри LO өз 
Jem ts ал [сш ж РОБ РАБЫ дичи : г 
ш - Ят Ant АП BUHA в ГГ, 

4151 . же 
кезе 296106 Ж 229100 MÀ 
nz мезо ж wel эшш 
2518 00 егін TH ERR 
“ЕО ж необ Ғы” ша” 
719409 9300 | : 

на X вто 


1650 On 


“Таз Рогача) Carnis" 


BROTHER FREE ICS BUSINESS SOFTWARE 
Datsywhee! Printer тошала А-А GH А Papat ата 
$9103 0 чал B" erty 
LST АСА 


ПРГ | әнің ы SUC aem ЗО | $2406 (OD 

ВАТЕ HARDWARE = Р et | 8 ваме — PS 00 je 1650 

APPLE CONMPATIDLE майт — меге 4 19300 

1. n= - 20r r Т = арі Е “там А т эллез 

ingi nim + iniisa r T = т ц = чн ы зеді 
кн 15-и ы шаһ me т = г 


Mou pen Comma 


DISKETTES 

VERBATIM & 

Mardi е 779 
rare Е TIPE: mga ра р 


ГЕТЕ ізгі іле dus 


ЕСА 


Жете е ew HEWLETT 
Е a o pret 


-— ap merum | Йй , HEWLETT-PACKARD COMPUTERS 
APPLE SOFTWARE j | LSI АСР 


9249900 клуп 
7730 05 
2395 00 
7746 00 


и АЛИ! Inieigence 
Exparmants 
» Computer Art and Gamri 


Mori H lotir 

Шарғырығығу болтн өн аңыра gru 
ARM BAB фер For TRS-80 

Ардагн Өл Вече гыр Ыбы 


j'me Mw 4С CV 
Рамы н» Jic Cv 


F | Е Oera Ұлға tor 4C. CV 
i Si Р НАЛЕ Авас ро света км 
| US! Computer Products TE - 


матта тушат 


| MOTE WE STOCK ACCESSORU S 
VIDEO MONITOR | Pa, trica Loon 
| - om = Ғата ұйым E Blrufatés іліп 
: (Sanyo Look Alke] QE TT | MAK-OUT | Ф стери соғарын Vy 
$ м, i A YOUR IBM PC BI B2 Tene Morir 1009 
27806 = | "e - 
то Aog hie (Quen £159.95 | | 
Ho | | Ен 
mm: | Mowe mg Т2 (итеп ims TERMS MÙ. Chump з Олеси. бала Ұлға Роғасғар chert. 
аге Mon P 212: (сце и | місе 2 тағар іпетмосеның Ье битер cen and 
нғю Erte CoG Oy VA, MC, AWEK, CR. bod УЬ мыт есімі 
24805 | Ай За һын & Haedegec ET. пбн mto ar ENH АЧЫ 
гіме | : HS Ios қыта cedens oF 176 Роли Port chade Teig eh pna 
Alt 81 Douie Таласы Darty Зыңуе Sane " етін MO 200% Pros клен to change онла өсімен 
BOT 27400 Some ШЕЛЛ АЯДЫ ЖТА е градена тпа тода Wo 


IBM Vena гып оде 1 
gat mara Trach Demy Dovie Sie IBAA Ealandar a ТЫ ИЫ el Plata peces ру тр 


ы Ex 


MOUNTAIN COMPUTER | SAVE 5300 'ELPAC 20206 8" 


Appie Boma Set LIST АСР Floppy Disk Power Supply 
В CPS Multifonction Card 260 Soltcard ІМкеован) $30500 528900 | Doves? Onves (Super тала ^. 
| $239.00 16K Ramcard 195 00 158 00 "дау © ЗА *5V (p 2 5A -5V OSA $895.00, 
В Vision 80 ips, Card [Visi] 395 00 239 D) LIS E ACP і 
Sale $1 69. 5 А xiij тыпыр QN) БЕТЕ zy 8°59 ИП _ $9900 


Сігсів 7 on Inquiry card. 


16К Apple Ramcard 


LIST 195 
ACP 


745% 


е Full 1 year warranly 


e Top quality — gold lingers 
е Expand Apple |! 48K to 64K 
e Compatible with 2-80 Soflcard" 


ә Allows system to run with CP/M", 


PASCAL, 


DOS 3,3, COBAL, Visicalc, etc. 
$ Supphtied with exlra 18K НАМ 8 has (2) LED's 


32K ис ВАМ 


Ваге Волата ожа лат 9995 


BARE BOARDS 


§ К) Sound Bod 

Опа CPU 

Ж State RAM { 2114) 

Вк EPROM 12708) 
2708/2 7 1B НМ 

АСР Prolo Board 

чагу 8890 Pr ais 

Чесіу BEAD РІ аки МВ 

АСР Exhende: еніп connector 
13 Ska Mother Beard (VHAC) 
9 Slot Мм Вама АЛ 
B бін мотин Bi xoanidabéec? 
Finny РОВ [87 SHUGAAT) 
$100 ТАУ 3010) Sound Board 
Angle Sour Board 


UV "EPROM" 
ERASER 


Modei 
UMs-11E 
$79.95 


Holds 4 EPROM в 
aly feme. 


Model 5-52Т 8323.00 


16K Memory 


Expansion Kits 
for Appie/TRS-80 


B pcs 4116 18к 


see come $12.95 


CALL FOR VOLUME PRICING 


"D" SUB CONNECTORS 


9037 $2.50 0825 $1 95 


Stepper Motor 


USED IN 
wer DATA 
PRODUCTS 

PRINTER 


$19.95 а. 
12 VOLT 
BUZZER/HORN 


Z' DIAMETER 
AU. METAL 


GE D43C3 


BOC ва. 


Circle 7 on Inquiry card. 


pa RF ча 
p COLOR 


7 EN 


PN 1082 Canne! 3 or 4 £6.55 
PAN 4151 UHF Стшлла 33 895 


MOSTEK ваме 
296... 


sock — Speed бергін ciel 
Saree из МҚ4027 excep! ime 
ғаттан 6154018 AN xt ВАМ 


РМ! “Super Beta" 
LOW POWER 
AMPLIFIER 


INTERNALLY 
COMPENSATED 
PN OP12GJ 


Morse: 1.0 mv 
ibas m SOTMA 

Gala = 30V /mV 
{циеҥиїйү fmit 


4K STATIC RAM 
ELL-OFF 
10/$9.90 


: Seng a3 ТАБАПАЛ 
. Ван (нише власте 
for Z-BO bsaac зумата, Tha 
№ аі - рас 4Кя1 HAM, 45055. 
Onda P/N РА 6104-4 wise рр Fer p. 


Zilog 
ZB CPU 
with 
TINY 
BASIC 


Debug prog. 649,95 


Plus 6132 companion 
QuasrslalicRAM 29.95 


=; “BLINKER” uos œ 
? peono sound. Completa, 

z ready to waar. [2 &2 7) 
| Sod ші heman Marcus 
‚25410769 95 ACPER4D.95 
ed, уба, ае LED a 


CONNECTORS 


az abo. moi жн 


“ашы” 


D825P (RE232) 

09255 Formala 

Hood 

Bal ніл Hood. Saa 

23/445 ST, ҠҰМ 

iOS S/T, MOT 

507000 5-100 Connector WW 
50100 5.200 Connector S/T 


Full ASCII 
Encoded Keyboards 


5325 


7.50 
295 
850 
405 


“Ж "Character, 58-Kay 


TyDewritter 
amet 


АС 
Entry 


ҰР-606Авулс мегі output Нер $39.00 


АСР SALE ... $69.95 


ызаты 
ы! БЕШМ 
nct Ada 
pic:40958 
LM t GN 
(М555БМ 
ЖЕР 
ДАНУ 
ЕЛШІ 
LM2 11*N 
LMTA 
LPD N 
КАРРИ 
ол2243Т 
CA30181 
C A3CZ17 
GA3023T7 
САЗОЗБТ 
АЗОТ 
сазаны 
15420524 
I^ 305/3N 
ГАЗЫ 
CAACÉZN 
- 3065 
Ca 
CE AOQBIN 
сазовач 
САЗОВЛЫ 
CASON 
CA 3OBON 
RA Qaae 
сазпауы 
CA 25157 
САЛОТ 
азы 
саз! 
д 11904 
салаты 
HC AA AN 
MCA AEON 
ылги 
САЗЫ 
Ж оар аа 
зем 
ВАЗА 
LAST 
LINI SN 
L'A EBEN 
REALS UN 
per a LS 
ALAS t 
ӘР ТЕ 
пат 9Тқ 
(ДЫ2001 
820412 
547546498 
SN7T525 15 
ыы 
$47545 34 
SN? ЫМ 
597999 м 
SNIS5492N 
SINT547 YN 
SAT Sao 
TL4AGACN 
TL НИСТР 


8 


BoSÉBZISBREBÉRSS 


мы 


ж 
са 


НЕЧ ЕЕ 


MOS PROMS 


270544545] 55 79 
2716 быб 525 
ПОЗА 


2754. Sv, 14559] 250 


311306: иһ М 
5117-55 ің ieee 1006 
MIMO Svan Чу 
MOM OEY даны 7 
MOM ME Ad Mah pitt 1143 
MOMS 7I Атыбай Т) 4% 
CHEIE W Шайаду 21%) 
(TE йез егу 

1791-21 бал ық 

1010) бын FR 

1197 29 ОЗЕРЫ 
19200.65 any 

Ња Supp nine 

3143 CI fen oer 

AHA ú Ыы імен 

В TO pd rv 
ағамын 

00 tnt 13 Ғғ Сан 
055 2% [мы #7 

мА бы 

ADEL EB ы 

БАТ Әп А 


ТЭТ 


145124 
743510) 
745124 
745125 
745136 
745138 
74509 
743140 
745151 
748153 
745157 
745158 
745180 
745174 
743175 
14588 
74594 
749195 
745105 
145240 
745241 
745242 
715243 


АТ. 
AYE ЊН (3 Не 
АРЫП LEA fa) 
АРҒЫ 

юл) 

Tase USAT 
167 08 ман 

mena 


МЕККЕГЕ ТЕЗІ ЕЛІ. 


555 


SWITCHES 


5 BD 7 Position 
1.18 B РашНоп 
1.28 9 Postion 
1.35 10 PosiBon 


MUFFIN* ҒАМ 
The dapendabte. icw 
соз, larges! вей (өл 
for commercia! cooing 
appicabons, 
a tOScim free ш Пайуағу 
а 4687 IL к 1.507 deen. 
Мақы + Т? oz. 


SPECIAL PURCHASE 
«6 50504. 


$555 
55456565 


оао 


OL WIREWRAP 


макы 
535533553 


7а1? ВТУ 571.99 

ZBOA CPU 4.85 

ім?330н 8622 844 74,592 

MC1a14 8502 CPU 585 2114 

* CAIM tracemark of Digia! Research Apole trsciemark cf Айра Campuler 


800-854- 8230 Hall Order: P.D. Bax 17329 (reise, СА 92713 


Reial: 1310BE. Edinger, Santa Ana СА 92705 
910-595-1565 


6581 НАМ 


(714) 558-8313 


542 W. Trimble, Saa Jose, CA 95131 
(408) 948-7010 


741615 86 
742, 
74161 
тата 
74185 
74168 
74157 
74170 
74172 
7473 
74174 
74175 
74178 
7417? 
74170 
74150 
743871 
74192 
74184 
74185 
746 
74908 
74180 
74181 
74792 


B — c жат, Мы 0| 
s&9g3z2225985228552235 


em 
m 


7431133 
74,51 
T4L S122 
T&L S123 
74,5124 
73,8125 
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GLUME PRICIKE 
Ez 


14410 $3.95 
14412 12:95 
14415 


БОНЫ 


© 
un 


TEAMS: МО Casan aca Crack. Bare Wee Рагач 
һанай & nw :; wgqua ior оосо шец. ИНЬ revere 
шаған and cond! салт аш Va VC, AWER СВ asas 
qa c4 tare Add 3% aps b naming or F2 
жым eater. Aod ' C for prae gn orae (ғ ЦЗ 
Рите: Pool Усе Techos гата SO Cody 
Sed ыы! 55 Ch ge atl TCE Some fan 
ылас но ғыл таң We rA 7 roet is marie 
"An. Ectarar Натан сеа "тау шағу 


OPEN FRAME POWER SUPPLIES 


R #9 MICRO 
. SALE 


15381 CHEMICAL LANE * HUNTINGTON BEACH, СА 92649 
* (714) 691-2677 * 


* SPECIALS OF THE MONTH * 
ONLY ONLY 


E. =p m. 
ok 
Brand new fully encoded ASCII keyboards — type connaciors baio iypocanponu! СОМИМ@ NEXT MONTH — HARD DISK! 


Guaranteed to work With al! documentation on These are overstock fram our Honzontal 
5100-12 


BREAK THE COST BARRIER! ""eNLY $975.00 


F5V = 500MA 
THIS OFFER ONLY GOOD THRU MAY 1982 ONLY 


DISK POWER SUPPLIES 


PRIAM-SHUGART —CENTUR' —MICROPOLIS 


SHUGART - SIEMANS — МР! 5%" 
+5У@ 5A piesa] [05-340 |2350) 
|'5vG2A |«2v64A | |5223 5625 


SHUGART - SIEMANS - CDC 8” 


-5V 8 5A [24V & 15A [05-205 [52.50 | 
68 00 
89.00 


11 you сал beat these 


prices we will be truly 
[:5v 83A | -50 Ф БА |9 УФЗА 105162 | v E чуан 
05:22? ни V 
USHTAA[3750] spec. sheets 


even 


IY “ЗА 9 K24V Or 12V ЗА € — 12V ТА 


NOW 15 YOUR CHANCE TO GET THAT COMPUTER CP/M* $150 
MP/M $350 
LOOK AT THESE FEATURES! GUAE EL $30 


* 4MHZ Z-80 CPU with 2 Programmable Serial and 
3 Parallel Ports 


„ 64K Dynamic Ram w/Extended Addressing to 1MB 


* Floppy Disk Controller with WD1795. Runs 8" or 5" 
Floppys Error Free 


” 30 Amp Power Supply with S-100 MOD 12 Slot 
Mother with Regulated Floppy Supplies as Shown 
Below 


* Tan and Charcoal Sturdy Steel Cabinet with Space 
for 2 Floppy Drives at Left (8" or 5") (Less Drives, Cables Pick-up Price) 


* DUAL DRIVE SUBSYSTEMS x , XOR + 


ний || в 
HORIZONTAL VERTICAL MINI 
* Power Supply for 2 801/851 ОТ8 etc. 


For test or hobby applica- 
tions complete 5-100 12 
Slot Sub-System power for 
up to 4 Floppy Disk Drives. 


SPECIFICATIONS: T 
UNREGULATED REGULATED 


“ 50 Pin Ribbon Cable, 36" аа SH DO 45 at 5 Amps 
* AC Cord, Fuse, Internal Wiring and Connectors * +8VDC at 30Amps +24 at 4 Amps 


w/2 801R Shugart $1045.00 * +16VDC at 6 Amps -5 at 1 Amp 
w/2 851R Shugart $1395.00 

w/ 5 ids za $1295.00 XOR-CPU 2-80 4MHZ, Prom 2 Serial З Раг $255 
w/ -5 $ 675.00 XOR-DSK WD-1795 MINI and 8" $275 
w/2 MPI B-52 5 830.00 XOR-64K Bank SW Memory up to 1 Meg $389 
w/2 MPI B91 $ 850.00 XOR-32K Static Ram (Kit) $199 
w/2 MPI B92 $ 995.00 XOR-MPM IO MPM Interface Card $335 
w/2 Empty 5" $ 87.00 XOR-DTC Hard Disk and ОТС Tape $225 
w/2 Empty 8" $ 95.00 XOR-SMS Hard Disk Controller $750 


* MODEMS * 


Ask About 
Our Low Cost 
Modem Software 


Hayes - Micro Modem $275.00 


БЫН BAGN 
акшан} 
МММ ГӘН 
0000000. 43 


„в. 


APPLE - 16K Ram Expansion Card, works 


Hayes - Smart Modem $250.00 with Microsoft Basic $99.50 
NOV. - DCAT 300 Baud Direct Con. Ans./Orig. $165.00 APPLE - 2-80 CPU Direct replacement for 
NOV. - AUTOCAT Auto/Ans./Orig. Direct Con. $235.00 Z-BO Softcard $149.50 


NOV.-APPLECAT 300/1200 Baud Direct Con. $350.00 
PMMI - MM103 300/800 Baud (S-100) $359.00 


IBM-PC Ram Expansion Card with 64K 


(256K available $475.00 


Circle 419 on inquiry card. 


California 


Computer 
Systems 
е 2810 CPU 
Only — $255.00 
е 2422 Dsk Cont 
Only — $330.00 
е 2065C 64K 1! EDISON DRIVE * NEW LENOX * ILLINOIS 60451 
| Only — $510.00 CALL TOLL FREE: 1-800-435-9357 + MONDAY thru SATURDAY 
e 2200A Mainframe E (ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
* CCS Apple Boards nly — $450.00 TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
Call for prices $5.00 Processing and Handling added to each order PLUS 
е CCS2200 System Shipping Charges. Please allow personal check to clear before shipment. 


Tested and Assembled 
Only — $1,695.00 


15% Restocking Charge for Non-Defective, Returned Merchandise. 
ж SPECIAL ж SPECIAL ж SPECIAL ж FEATU RES! 


TERMINAL 5-1 00-8 


Feather Tauch Capacitance Keyboard INCLUDING CP/M 2.24 
ANO WORDSTAR® 


CCS SYSTEM 2410 
*FEATURES* 


* 60 Key Standard ASCII 


Bele соает PLUS « Sonera function keys WITH: 8” SS/DD Drives Only $2850.00 


PLUS + 20 Screen Editing Keys | 5%" 55/00 Drives Only $2700.00 


| а SOROC Type Screen Altribute Set 


* 2-Serial/1-Parrell Port 
* Hardware Vectored Interupts 


Supports C/PM, MIPM, OASIS |. ини, ки 
***Comes with C/PM***  ABEQUUYTT 
only-$2200.00 COMPUTER E ^. «OPTIONS 


E m) е 85101 S-100 
E7774 “ 64K Dynamic Рат A 
о 4MHZ 2-80 
б82:бРИ................. $295.00 |" Double Density Disk 
MB10A-16K .............. $295.00 Controller 
MB64-64K................ $845.00 е Programmable Baud Rate 
/05-25ЕЯ 3PAR .......... $329.00 = Programmable Keyboard Set 


Vic An Е $550.00 
AMOI .................. $225.00 


Serial Printer Fort (150-19.2K) 


WOWHDST AAR 1ч s TM at Miceoprg Lec - СРМ 2 2 ља TM ol Orgia! Fetaarch Hw. 


О из аураны: $149.00 MONITORS ‚ PRINTERS 
COMMUNICATIONS PACKAGES ZENITH VIDEO MONITOR— слон  — Б 
TRACENDI ............... $89.00 
TRACEND Il .. ............ $149.00 Lu MR MEE 1550004 SEDED ыы Minds 
> AMDEK MONITORS— 9 x 7 Dot Matrix ......... $450.00 
commodore e| aes o з-де 539900 | . САТОН Comet 1 ........ $810.00 
во 3UJU....... 132 Column Printer 
computer systems wiGreen Screen 9 x7 Dot Matrix 


CALL РОЯ PRICES 


DISK DRIVES Ве 


^ PRAG RB з T" RB! 3 349 ч 


c SYSTEMS 200, 300, 400 


е Shugart 801's $395.00 | в EPSON МХ 100.........., 
CALL FOR PRICES e Shugart 85175 — $575.00 Ападех 9501 .......... $1,235.00 
е Qume DT.8's — $540.00 Graphic Printer 
"WITM | Gata * Shugart 400's — $255.00 | ж OKIDATA 
= systems • Тапдот 5% — $255.00 с> AAE E ИНИЛҮҮ $465.00 


—Á ' $329.00 


CALL FOR PRICES | TERMINALS WE HAVE МЕС SPINWRITERS 
(3 Сготетсо |” 44s Regent 20 — $570.00 CALL FOR PRICES | 
Ги Televideo 910 — $575.00 Sivay 
Televideo 912C — $665.00 | , ble 8" Disk Controller Card 
Televideo 925C — $740.00 | » ZVX4 Dual Density, Single & 
Televideo 950 — $950.00 Double Sided - Auto Boot 
Ampex Dialog 80—$895.00 | • Disk2+2Single Density - 
zenith 214 — $745.00 


CALL FOR PRICES 


Ө TeleVideo 


SYSTEMS 
CALL FOR PRICES 


Single or Dual Sided 


| 


Circle 419 оп Inquiry card, 


MICROPROCESSOR COMPONENTS BOOKS 


— - BOSCAJNUBDA SUPPORT DEVICES DATA ACOUISHTION (CONTINUED! Мете жатан саң тае kaa) 


UTC 
MINI STEREO 


eee С om |apocamccM — 18) sO солан te wuy элф ЖОЛ Та CMOS Deva № es e 98895 
FM RECEIVER сыы 0 и inputi іл |ancmriccm яа Алсеит FIC Ch, ман, м9 440 pagen ! 4L. CONN, ar ard ALO Comes. 
"EN WITH HEADPHONES Der ан Гайва гъ Carr mi эщ | OAC MOC 1ҺФно/Асәяа. Macro боль (аа өм) ЖО ed arida be CRM : "mw 
оған Жүнүн за | patch мног Сом, миға Cama алман, aee рейт, ОБО. 0 тг. аи 
Рог Joggers, Cyclists, сичгм Еңым Соған єрт! Ch t 1% | OAT ша гм 28 aD; A Слетаетіш MHL Lin | La 1197€ рәрнгім LF, ADC. GAC. LH ан Je 
cm каайн) ін DACHENN Tenor Салалы tà PUn! VÀ] ххх Қайшы Sarii рй — Bosrd Level Compuser (224; рьш иж 
and Skaters! сеа Teriam Солго ы лыт Driver өз | эасипьсы uma Conmin homo! 38) ЖҰЖ Nanana ТТ ер Oats Boch ыы 
C1 Sysien Contor B CORA ECA Мы! . ia ZTI 
FEATURES: (лімнен! headphones Lettirignt [se mh EaBa^der tor 18 Затын та AY ші шы RAUD UART = із M LED LS LH, Š, and DATED barat _ 
balance cantrol. Full fidekty sieren sound. dl- perm Aiye«nnpaQe: Comm Cement и.а RAM'S жан Dm a === n= nafci ec m 
оні Ра Comm. ің (ай) кт ті зц epe қ P 
dpi ма = Carry ey p dea strap. Вей пил) Paw Marna Тима: in ed ор 910483 ілімі С езт солее Date {Сап а] сё ee UT: 
m ipt ands сев) Operates en ын celi batteries [not ор Prog Ferkihun gi 4/3 (EPI LP | па ав Paritet ПТ b theta ВИ СЕТА ГЫ, аттты denn 
inci’, Compact sze: 3'V' x 4" X т. WL Boz Dem мәл, СОМА Conti 1% | амы иык eco: , generat B dante prducis 11124 рай 
Model 1810 List Price $89 95 $29 95 сыра Бей очаги Come tm don a: MBs | аты «unm intel Раоа x iA Ales eis “ ыды Ж та +» o» 92 580 
я ' rre: А OFLA шан. CRT Со gdiq: жа aa Г wher, др = ринг m dece 
- = кач Жата Маруан ар Ыта ініні) кш; Md уал маъ conpor tid тыңигы! 
ouai trnem Timing Cia masaj ки іль ұлан Siete на n 
ол KEN mi merera mre Н. еа tim Lew Peer 1 AC and DC Wall Transformers 
š Ш isi Sintec PEs 
сака Ғе G@-Brechong Қасен! 1" | nia 4 a Part 
пи Ocia Licked Perpherm Diete о ал | моне Mai БО ыды м 47 sad 
Cei Dj Uni k air hisp Рача ат Пе ім | а aL) Ам pre Fry |мың als ar fa! or wit - EGONG 
680076800 SUPPORT DEVICES oe ме iba | boat or Per 
меси ча. Кт Weg Imm adapte 1 tu: 
mcm Дей ui Rea "m на мыл) Wal Dynes E „шу Greased мсп Ena irom айан ta Баху 
i 23 Pod мей тыйымы Inte Алын (MEO! LA Merc PM Has ceti алар. UM Mum. 
Pets A0201 125 99 | m» SF-2506 1.39 1.25 а Д аа Raye eng us MIRO] ізін) Же Owners Fini iu OEGE: 2) 
2'4" Round — B Ohm Z'A'" Square — 18 Ohm [cone Rayncduonbut Carn, A dabit өн | матта эн оға. МОИ we MATRE 1. 117V4OH: VAC SUMA 
25 Walt i4" Leads) 25 Watt [4 mount. noes) | cu: футемағтың блгн Dala Aurea — pes | "4 Мес [10481 seater Алу TOMY — 12VAC | amp 
hi Ия пе L Car м scm dune Hus MOORA wn | нм ы в алы LEG CI ! ТАУН МАСТ /дгор 
Size: 24" x f arge зпъс Марла: | а same арн cies м | Uma m ID. ая Стат Шыл OC E00 SHIH? БИС Ahi Iba «ы рау) 
Sue 2W x 24" кұ" осема | Отты ы Text (Mc, да мамами, ам Bunte | PI UND АРПА 


тылына ИН қ mme БУСК ООА 


қазаным Юм Berl Qro rmi i.m 
кыч Нан Ы- Фіг Petre ін 
anw Dun 114 get іа. тн 
TM Ipi Dynamh " 
TM 15% BR Суна TU 
агы Dum 224 ап ма ік 
rue Dust Se ui Si peor и 
ля Dusi Ab Sr tiene am 
жын Qusclt flr diste 38 
марсе Fro (fh м, 
— DAT & ACQUISITION 
ласа аліттһы Аша Filles SW 
АЕ? таҳ Таға ыйа aed Fira- n 


t 
MM5290N-4 ВК 450454116... ..... $185 each 
JBEACH Fia PSN 1190 tech $125 00у] 


SPECIAL FUNCTION ONC Рр .... 


бын MÜS Capri Cites (ME) 
Eust HOS Сман Гун (4942) НЫС Bulkhesad бесе. 


‚ 51,79 
. $1.29 


MICROPROCESSOR CHIPS PROMS/EPROME А (ксп пре 
Р FT TL Chur {м ина) {әм} иш ғына 
9 Natonal Semiconductor pe T on м aliis Mog] ила | is i “Медер ғасы ded | Е 
спета TAU ӘКТІ Bx габы (1v. зы, эці 
җы ыры ын . ' 
ОНА Celi ВА dice Icom. teme Giana) {1% isti mi Им "jen cam Мета *5v | CONNECTORS 
Maz pin] MO эе лоси aie ауа Memory: uw | Жент м «әком ang ur m 
ыны» лр. Ag PIT USC) me тн 8^. РПО IADA {зла =D} LM WE 
олдана Сет Бр. СЕ BINAE URAM) «қ um калы; СН 
ікыспыа CPL LEM шула: МАМ кт 
STATIC RAMS EA сту-ы тан НАМ Hs | eine = taan nan Camisi] 
мет IAN Z 4K (20085). Aiia 5248 gach | miem cay amen Wig Ікішергетег ян n wal e DEOR Н iu А 
ACH $; n 1 t еле cry кі D-Subrniniatura Pug .,.,... $235 
MM2114N.2L 4K (200451 Low Power ....$2.96 each | том. ve ran am == Were PROS Latas 1A Фа сне — D-Subminiawe Socket ...,. $3150 
а EACH $10 Яла (100 E ACH 225 OOo) VITME:} 30 Tete hulka РИ С ноМм5--- Screw Lock Hdwr.[2) 08255/0 225.95 
MMZTATN ак (7045. D. S005 84.35 each SHIFT REGISTERS жылық Cra e алымы [bee Casal c for OBSSP/S $1.75 
TH $34 gánca| (109 EACH ETT UM : н без ayer tor Tc TEBPUR EE т 
ue D's! BB Орта Anm CParsacim: Оре ог очеве Capel 
MMAtIEP 4 1Еқ 200М5) . bem % $14.95 Bach Midu Dusi И» B; С gta те AM NMOS READ ONLY MEMORIES P.C. Edge {22188 Біл! aot жа $2.95 
BEACH 199 эмо» | ОЕАСН 1:095 OOD MAH Due! I йи NIC ы | морали Цана? ASC)! Sri mE ; BNC ae ovens та 224. $1.79 
мі, Па ба Bin Marum alo a ыы eee eke b буен tturas ме. Pear an er des E A ЖБ Ё 
MM4164N-20 Gan ОА RAMS $14 qt each vean LE D prar м j ін € =ч ey cop нан p Gen. Cae да, ei t 9a .. Еа 
ron . - bA a 1 ni 2 ыы - 
(PEACH $99 91 ш) 1 ЕАН $1195 00400. мыз arn catus теңіне дрі a БА “ғ TOR SN MANUALE UHE Panel Reep. ttt? . . $1.29 
MM 5290 Н-2 АЕ TI oe 5295ssch [мым | occ Vn | comme Алде барле! s UHF Айәріе,...,,..,..%160 
ЗЯ ЕАСМ $19 9500 EACH 1726 0040 майк Пс шый *n | жш она мета! ӨНЕ Plug ..........-.. $7.60 


CEDE TRS-80 _ 
Меннен Cim 4% 16K Conversion КИ 
Miéraconteglisr mith HONG МАМ it Expand iur 4K ТН5-80 System to 16K 


pae Dues: LEO Diei | comes comptete with: 
Rad bed he Lege cn; ыпша илы IE 


& Direct LED Desa wis Bulk Im, e д an. MM 5290 (UPD41B/4116G 18K Dyn. Ram (“п3) 
соғамын ag. АС ісе Огњан пе зат LA] ә Documentation for convarsion 


EPROM Erasing Lamp 


comptes 


» Егазөз 2708, 2716, 17024, 52030, 52040, ме. Tooth Toi ign біле Ғәр ам TELEPHONE/KE YOBDARD CHIPS TR5-16K2 *150ns..... Ms 
+ Ernes up to d chips within 20 minuter. мус Supe Guts De Ame ТД pm mie им ТПК “Жоба... 


мух Сәлмән Cyrien гс а іш 
ца? Toons auri Тағыны E 
ык еч ШЕТ wind СЬ Ama 138 
uF phim Татпіа L mera Жоға ын із 
смен Чата Comp Pra Маг | тие ii 
ADCODLCS b 814 Ала Солта || LS] [X 
Баса, Ces k B" O/A Cacossciae WA iha р эһ 


= Mantais content ахроние distance of one inch, ТҢ5-18К4 *250ns,..... 
* Special conductive foam Aner eliminates sistic build-up. 
s Basit-In safety lock 1o prevent UV sxpomre. 

* Campact — omy 7-5/6" х 2-7/8" x 2" 

= Complete with holding vay for 4 сїрї. 

UVSTIEL Regiscerment Вы ,......... $18.95 


UVS-ME............ $79.95 
JOYSTICKS 


дт алі CMOS Ско: Cange yia э 
AS TTA мерне Petode Ub кеуі) аж 
ына Faybool? Гғессніе” |Ж кеуі) ім 
SCNT "erboerd betoge |М еуі ы” 
мок уроо Laode (X qvo FE 
UM ln Mrih Sulis РАНЫ Disie 2% 
LU E shi МНН paria Mog poen Ете = | 


EECO Rocker DIP Swilch — MARE P 2400 Sargs 
THE MOST UNIQUE (ИР SWITCH AVAILABLE 


Datanectics 74-Key Keyboard 
Uses ЕА 201M Стр cCEtecironk; Armwya) Sete бін Фа 
LAH "mas Duck bus, grep tay cass (NG Data Sheet; = 


Pan No. KG354..............$29.95 ва. 


Pra 


19" - 107 т 
1,13 » nom 8 
19 - ми в 
13+ нии 
144, 10713 93 


Micro Switch 69-Key Keyboard 


Uses ARE МУЗЫКА Chip, Bure 10-9987. з 5*4 We з 1.567 Мала! 
Frame (ңум $ ана grey key бага (hio Data Shart) 


Part No. КВ695012:2.........519.95 аа. 


а талға PERSE 


GRAB BAG Ж; 


SPECIALS 


45.9% EK Linear Taper Pols ......... 5525 
“5 100K 100K Linear Тагын Pois --444 4. %4 95 
JvC-40 AOK 12) Video Controlar in сам ,., 54,95 


--------СсағыптТот% 
Tat QR ч 
EXT] tod ың 1-8 * $4 D бал — ——1 prr 3:1 
MUFFIN? FAN $3163 [e am Wil аа 171 ши мы чи шықтым ім 
1441 з=нч Peewee [E] clem had circa Rudi Pi 
GPG) өл 4 - E erres. aw ees joe 
еее ере" э аата ің ee Worse wor tance aay 410 Es! "33 аны қиытіл 17! ыч =й Е Ы 


INTEGRATED CIf curi T E 
am азы "Т. hn = оған 
‚газа чат С mee aM! 


M мацер а"; WOC a Ham TZVDC 4 Campa, & ос 


imivesal 
ara е. Reg. Load: +6Y owt 215, 912 à 24V әш 25% (20-100 
теты. & 


(інегү SHITEHES 
* ААЙ ад к ТАЙ” беріп, hj - Poe 


Ei ына мага de им 


е i: Duwlica! rating аё iow at C36 we алмағы ыы "144 deb mm mme, 5^7. "Wa отнет, protection. 116 or 220VAC Input. WL 4 Ima. 
1 110" ы z piaj Жы n - Bue: 434" 250" a 1& QU 
* мыр than 16 ұға. Con. duty и с sem Li - тени, Т” 00 mee Drs ewm um мәк ame д єн “Тегі 9190040 A call an P 


a 
Wnpedanca pr 


ме m EMT ыш munus ж базаға) Duscringor: The "Яссы!" Power Gupply мав original! 
жай! Mba Os Ae = ee +5 d dia m^ uam m rna P Pasga = - ag rM a TT дўчитси ome а mg ag M cl 
M Н : Е a prr 2 h отка майт а За ае нле а 
Шігекингацү скан ља & (unbact. зам Бақалы а aw oan 2 а pees am рей pn id Вы Кай M Бе И йн чаны этч hu! Wps| for ито 
МИ2А1 $9.95 ва ФР аы аған WLI YT. м-» a fe Bag sere 1e кайтса redu өті тіз 16 ba соз wih АТС an сін? 
ELA М A QTE "Pare Тұч Persea уа Ра 1 acm іт cep ee ім 
"huc € ТЕ E NE Li Lee ғазы mat mun ое барылған трі и Part No. 200-3010. h4nct uat bv? . $68.85 each 
z К к... “4 —= - 
JE215 Adjustabl Е e AA м Hes am ueL- rm іе Wr OTRERS AY AILARLE » WITE FOR INFORMATION | 
ӘСЕМ 30920 ru: LIAE LEX INSIEME .- . ia 
Әні ат 1 ee Tem uar m к HU ME кана ғи тыр өм 347 n 
Dual Power Supply | 2" zx eoe ee ee M )Е600 
LU MEE ен 2-ға im 4 А балара. 
P Фі ГН ғаны Уу мы» ыз Daia - idol ом маа 
бетта! Dereription: The JE215 Is e Qual Роме | —————rorenriowerens— Ел DEGENTES. oM: Hexadecimal 
Supply vith independent adjustable positive and nega» | ED EIL Sim жатталып 022 14 Encoder КИ 
tiva ou put 1008, ире а ТДИ ш мел DIE Pea 1 ma repr HC Зы шм ен ieh oi alas m қалада іш FULL Акт 
of the зіні providet the user unlimited applicationi вин а дое тае. и | maus т T LATCHED OUTPUT 
for 1С currant volrage requiramante Tha supply can ма Мам кечын v "mi h ме ы | Т” тиан ant ия 19 КЕҮ КЕУВОАЙО 
siso be uted ж в ganerel вА-ругрозе varigblg power "ai a н dator “tena CE Wey тан мал” in 
supply. RRATURES: ah 7 m EE ———— m | X Ths 45690 ое kayooo Li proviant m (eerte 
e Adjustétbla regulated Sowa? tupo! len, ГРИ me eee НЫй За Mer enacdacima gita produced from sequantial kay @nicken 
pos» end nag. 1.2У ОС to 189 ЭС. Мағ аме "wem кетты aan rnm BEAD нш шыға ыан С ana че, +m IG allow direct programming for B-blt тістооговотыы 


ТИХ тір Tag Lagfumim arwija aan eec wr "ылды, е а PE с=т Eu: 


of -bit mamory circuite. Three nciditignal key: ага Dro- 
E vided far waar Geerationa with one having s Бімшіне 
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pendard 18-pin |С сапта, Only +ВУСС гаси 
for oparetion. Ба; JAUH к Ихи я SO 
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. е Power Output (бәсі supply 

ы € AVOCA 800mA, 10VDC $ 280mÀ, 
12vOC Ф 390m4A, and 
16V DC Æ 175mA. 

8 Two, J rarmnal adj !C raguiator e 
with Tharrmad охааа рғотае оғ, 

» Heat eink (egulator сәсііпд 

“(СЕП “ол” Indirator 

s Prinqad Boato Construction 

е 120УАС Input 

* Siras. 21/2 ww 85-17181. к 2М 
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Unclassified Ads 


FOR SALE: Synevtek STM-! wih 4 К montor ROM and t К 
RAM. Excellent condaion, wih ай manuals. $150 pius postage 
Rober Peristein, 142 Dumas Rd. Chery НЯ. NJ 08003. (609] 
428-7282. 


WANTED: Used computer-scence books. Reasonably 

priced, AME mis aca he I eiit Ade 

title wanted. Examples: programming languages. Knuth 

ui programming techreques, MEME ақық ric 
M. Berman, Mathematics Пері, Room 27-113. Bronx Com- 

munity Colege. Bronx, МҮ 10453 


UNCLASSIFIED POLICY: 


FOR SALE: Frogrammers Toolkit 13.0) for PET (8/16/32 Қ) 
and Commodore WF? [15/32 Қ) and Temple of Apsha pro- 
grams |32 К). Onginaliy 5170. Asang 570 for total package. 
MTU B-t D/A convenerforPET $35 огрея offer Рпінр Chao, 
РОВ 387. Rochester, NY 14642. [716] 442-0903. 


FOR SALE: 32 К Sorcerer wah Vista V200 S-mch dual disks, 
5-100 expansion бок. musa DAC, and video CRT. CP/M, 290 
assember, BASIC and Development ROM PACs, and some 
Adventure games. Cost me $2800: wil sef for 5 1600. Drop г 
card wah quae and ГИ cali you. Gerad Owens, cio SAAC, 
Collegecate, TN 37315. (415) 396-3524 after 9 p.m. 


Readers who are soliciting or giving advice, or who have 


equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 


address information, 


These notices are free of charge and will be printed one time only 


on a space available 


basis. Notices can be accepted from individuals or bona fide computer users clubsoniy. We 
can engage in no correspondence on these and your confirmation of placement is ap- 


pearance in an issue of BYTE. 


Please note that it may take three or four months for an ad to appear in the magazine. 


ВҮТЕ 5 Ongoing Monitor Box 


Article # Page Article Author(s] 
] 34 Everyone Can Know the Real Time Ciarcia 
2 50 Ух Personal Computers from Japan Kocher, 
Keith 
3 [06 Japan Update Haas 
4 (14 The Machines Behind the Machines Lemmons 
5 [18 The Japanese Manufacturers, How 
Successful Will They Ве? mde 
6 140 Japan Maps Computer Domination anuel 
7 148 The Atari Tutorial, Part 9: Even More 
Colorsi Pitta, 
Winner 
В 162 . Ports of Entry and Soft Breezes for the 
Color Co er and Model Ili Barden 
202 The юрий Primer, Part 4: The BCD 
and Serial Interfaces Leibson 
10 224 . Alien Typhoon Latocha 
11 226 Supercalc, Spelling Programs, Basic 
Compilers, and Home-Grown Accounting Pourneile 
12 246 РІЛ for Microcomputers Lehman 
13 252 Apple it 80-Column Video Boards, Five 
Popular Units Howland 
14 266 More Apple 80-Column Boards Williams 
1S 274 More Maze Building Neldner 
16 286 Caine Robotics Armdroid, The Small-Systems 
Robot Leininger 
17 SE Үн ee ы ( ü а Williams 
18 18 rogram Hang-ups: 
Reasons and Some Solutions Tesler 
19 334 Anatomy and Development of а Batch- 
Processing System Walters 
20 426 CHEDIT: A Graphics-Character Editor Sweet 
21 446 Give Your Apple a Усісе: А Speech 
Development System Using the Radio Shack 
Speech Synthesizer ex ven 
p 
22 465 Programming PERT in BASIC Zimmer- 
man, 
Conrad 
23 479 CP/M, Your Time Has Come: А Real-Time 
Clock for the Most Popular Microcomputer 
Operating System рати 


FOR SALE: National Semiconductor Сжокакет ОТ-1050 
3«fup set Never used, mil in box. 540 Jeffrey M Craig. 300) 
South King Dr. Apt 912, Chicago, IL 60516. 


FOR SALE: Jade doutie-dencitty disk controller ee “ 
сотрарою. Reads and мех singie- of 

inch, single or doubie-sded. Uses on-board 290А ыбы 
printer роп. 5200. т Burrett, 5-529 9. Peter 
borough, Ortano, Canada, (705] 742-4831. 


FOR SALE OR TRADE: Assembled and телей Dic BO 
BYTE Mych 1981) посне for RS expansion menace. 
Originally cost $429.95. Two тогип old. For sale at $250 or 
trade for database/Dusiness programs, primers, or hardware. in- 
dudes 32 К RAM, бак controller Jor four dnves, геаните 
Clock, ргтчет port, power supply, cable to TRS-BO, case. and 
documentabon, A, Keung, 76! Fieldstone Rd., Mississauga. 
Omarion. LSC 3K? Canada, |416) 279-4613 after & рт. 


WANTED: Manuals covenng the siectronic porbons of ihe 
Savin 900 Wordmasrer and he Holmes Tycom KS838 Selecirx 
typewriter modlicatron. | have the basepiae informanon 
зу ізіме, if anyone needs t, but need maintenance manual or 
at least schematic for the digital electronics parts of both units, 
parbculady the circu boards of the Sawin 900. WA pay Tor 
anginas or roper Please Сай copect Bob Howard, 1234 South 
Рим Ave.. Arcadia, СА 91006, [213] 446-3302. 


FOR SALE: ОЎ СІР Challenger wh 32 К memory, mme 
isk drive with DOS, APF Finch monitor, manual, and repair 
manual. Barry Hammer, |608) 225-5114 


WANTED: The followma back issues of Mirosystems 1-І, 
3, tb, and 2:2. ОЖ, РОВ 4153. Spartanburg. 5С 29303. 
(803) 583-51 06. 


FOR SALE: ЁСЕ Computer, 35 issues from 9/71 to 278 
fome missing], Communi аб of ihe ACM, Vol, 23: #3. $. 6. 
9, ТЕ and Vol 24. #1, 3. 73, 2/75 to 4/75. IEEE Spectrum. 89 
issues [rom 2/48 го 2/76 [same masno Everyihing for $150 or 
best alter. You pay . Davie Wolverton, 301 C Nubes, k- 
vine, CA 92715. [714] 752-7303. 


FOR SALE: Текгогих 4051 graphics computer sysem. i- 
cudes 4662 бира plotter. 4924 таре deret. 4952 roystick, data 
Commurscations ieiTace, Extended BASIC, кс. binary 
loader. ROM pack expander. manuals. ark? more, Software in- 
Gudec Mathematics Vol | & 2, Stat Vol, 1-4, Mangmt Vot. | & 
2, Potter, and Graptwcs programs. More than 30 tapes. Can be 
used as stand-alone or гептипаќ, Present price is over 520.000, 
but май зей for $5000. Ron Bremer, 19645 Southwest Wing 
St. Aloha, OR 97007. [503] 642-1048, 529-1859. 


First Place Tie 

The February ВОМВ results 
ended in a tie for first place be- 
tween Steve Ciarcia for “Build a 
Computerized Weather Station” 
and Steve Leibson for “Тһе триу 
Output Primer, Part 1: What is 
WO?" Each will receive $100. Neal 
Atkins and Enrique Castro-Cid cap- 
tured the second-place prize of $50 
for their description of “A Ноте- 
brew Graphics Digitizer.” Our 
readers evidently appreciated the 
tax advice offered by Мемуп 
Feuerman and Meivyn Moller as 
their article “Tax Tips for Computer 
Owners" placed third. Our con- 
gratulations to these authors. 
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AST. RESEARCH 17 

AB COMP. PROD, 514 

AB COMPUTERS 507 

ABM PRODUCTS 452 

ACTIOM COMPUTER 73 
ADV.COMP PROD. 538, 537 
ADV. EFFORT-SAVER 506 
AOV.MICRO DIGITAL CORP. 289 
ALF PRODUCTS, INC. 242 

ALL ELECTRONICS CORP 310 
ALMALY TRADING CORP. 512 
ALPHA BYTE COMP.PROD. 36, 39 
ALPHA BYTE COMP.PROD 335 
ALPHACOM 340 

ALPS 444 

ALSPA COMP.S 

ALTOS COMP ye. rity 113 
AMDEK CORP. 23 
AMER.SMALL SUSN.COMP 132 
AMER.SQUARE COMP. 188, 189 
ANSWER CORP. 50 

АРРАВАТ INC 285 
APPLEWARE,INC. 516 


АМТ. 58 

APPLIED SOFTWARE TECH 387 
ARBA 20 

ARCHIVE 377 


ARRIX LOGIC SYS.INC. 522 
ARTIFICIAL INT'L.RESRCH 512 
ASAP COMPUTER PROD 3:2, 333 


ASAP COMPUTER PROD 411 

ASHTON-TATE 341 

ASPEN SFTW.CO. 26 

ATARI 152, 153 

ATLANTIC CABINET CORP. 504 

AUTOMATED CONTROL SYS 520 

AVOCET 436 

AXIOM CORP 395 

BAB ELECTR. 504 

BASF SYSTEMS 389 

BASIC BOOKS 304 

BAUSCH А LOMB INSTASYS. 233 

BAUSCH & LOMB INSTR.SYS. 233 

BAY TECHNICAL ASSOC. 396 

68) MAIL ORDER 504 

BEECH ENTERPRISES 516 

BELL,JOHN ENGR. 513 

BIBLE RESEARCH SYSTEMS 230 

BISON PRODUCTS 277 

BIT 3 COMP.CORP, 314 

BLAT RESRCH А DEVELP. 394 

BMC INTL 119 

BORLAND LIMITED 194 

BOTTOM LINE, THE 328 

BOTTOM LINE, THE 516 

BOWER-STEWART 508 

BRIDGE COMPUTER 238 

BUSINESS А PROF.SFTW. B1 

BUSINESS OPERATING SYS 255 

BYTE BOOKS 225 

BYTE BOOKS 294 

BYTE BOOKS 315 

BYTE BOOKS 417 

BYTE BOOKS 423 

BYTE BACK ISSUES 378 

BYTE SUBSCRIBER 243 

BYTEK COMP. SYS. 468 

BYTEWRITER 481 

CALIF DATA CORP 512 

CALIF. DIGITAL 524, 525 

CALIF. DIGITAL 523 

CALIF. COMP SYS. 107 

CALIF.MICRO COMP. 412 

CAMBRIDGE DEVEL LABS 320 

СОВ SYSTEMS 

CENTENNIAL SOFTWARE 476 

СЕНМЕТЕК 390 

CHAPIN А ASSOCIATES 508 

CHECK-MATE 510 

CHECK-MATE 538 

CHECKS- TO-GO 240 

CHIPS & DALE 510 

SHRIELIN, INOUS TRIES 409 

CMCJNT'L. 211 

CMC INT'L. 287 

COLÓNIAL DATA SERV. 118 
COLONIAL DATA SERV. 170 

COLONIAL DATA SERV. 322 

COLUMBIA DATA PROD. 89 

COMMODORE BUSN.MACH. 383 

COMMUNICATION CABLE 520 

COMMUNICA T 
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Inquiry No. 


Page No. 


COMPULINK CORP. 218 
COMPUMART 52 
COMPUPRO/GODBOUT 135 
COMPUPRO!GODBOUT 138, В? 
COMPUSERVE 470 
COMPUSYSTEMS Inc. 504 
COMPUTE MAGZN.&BOOKS 311 
COMPUTEX CORP. 324 
COMPUTORIAL 445 
COMPUVIEW PROD.INC. 10, 11 
COMPUTER CHANNEL 437 
COMPUTER CLASSIFIEDS 520 
COMP COMPNTS.UNLTO. 485 
COMPUTER EXCHANGE 391 
COMPUTER FURN.& — 14 
COMPUTER HORIZON 464 
COMPUTER IDEAS CORP, 5% 
COMPUTER INNOVATIONS 429 
COMPUTER MAIL ORDER 424, 425 
COMPUTER PLUS 506 
COMPUTER RESOURCES 


COMP SHOPPING CTR. 419 
COMPUTER SPCLTIES. 179 
COMPUTER TOOLBOX INC. 506 
COMPUTER TOOLBOX,INC. 512 
COMPUTER WRHSE. 155 


COMPUTERTIME INC. 510 
COMPUTERWARE 4M 
UTERWORLD INT'L. 319 


CONSUMER COMP. 275 
CONSUMER СОМР. 486 
СОМТЕХТ ІМС. 49 

CONTEXT МАМСМНТ.$5 15. 24 
CONTEXT MANGMNT.SYS. 25 
CORONA DATA SYS. 111 
COSMIC COMP.UNLTD. 522 
CPU SHOP, THE 511 
CROMEMCO С |1, 1 
CROMEMCO 2 

CUESTA SYSTEMS 518 
CYBERNETICS INC 385 
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DRAKE MICRO SYS. 456 
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ECOSOFT 472 

EDMOND SCIENTIFIC CO. 441 
ELCOMP PUBLISHING INC 473 
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EMERGING TECH.CONSLT. 431 
EMPIRICAL RESRCH GRP. 454 
ENERCOMP 510 

EPIC COMP.CORP. 139 

EPIC COMP.CORP. 435 

EPSON AMERICA 406, 407 
ESSEX PUBLISHING 429 


Page No. 


EXXON OFFICE SYS.CO. 301 
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LEHIGH VALLEY LOGIC INC. 431 

LEO ELECTRONICS 422 

LIFEBOAT ASSOC, 141 

LIFEBOAT ASSOC. 181 
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TEKTRONIX INC. 260 
TELEVIDEO INC 104, 105 
TENLEY DESIGN 416 
TERMINALS TERRIFIC 56 
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O 3 years С $49 L] $55 


[] 543 Europe [air delivery) payment enclosed 
[] 535 Elsewhere (surface тай) payment 
enclosed 

(Air mail rates available upon request) 


Please ramit in US funds drawn on a 
US bank. Thank you. 


O Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 


the price of 12) 
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Have BYTE 
delivered to 
your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tian presented in the pages of BYTE. 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE LIS to deliver the very 
best ideas іп microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the  worid's 
leading computer magazine. 
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Don't Miss An Issue! 
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On rhe new, shicked-up. 
trimmed-downsStarwriter Е-10. 

It's C. ltohs latest genera- 
von of letter-quality printers. 

It cranks out flawless 
at 40 cps; and its full 15" 
carriage lets it double in brass 
for both lerter processing and 
business applications. You 
can plug it into almost any 
micro on the market Іѕегіаі or 
parallel! simply by plugging it 
in. And then make и keep on 
trucking with inexpensive, 
easily available Diablo com- 
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pauble daisy wheels and 
ribbons. А 

іп its serial mode, ir сап 

inr just about anything 
including boldface. under- 
lines, subscripts and super- 
unb gen and snap the carriage 
back to start the next line 
in less than а second. [п its 
line mode. it prints in both 
directions, for even faster 
throughput. 

IWhile making about as 
much noise as a cat walking 
on Kleenex.) 

К; a nice, portable 30 


pounds —-abour 10 pounds 
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hghter chan the Scarwriters 
before и. And к stands 
exactly as tall (от ташы as 
smali} as a dollar bill. 

Speaking of which: 

Incredibly. the Srarwriter F-10 
sells for about [us same 

eposterously low price as 
rs Е. Which is tO 
say. abour $800 less rhan a lot 
of other printers thar don't 
even come close to measur- 
ing up. Or even better... 

easuring down. 


Distributed Ехсіһн- 
sively by Leading 
poge Products. те. 
22) ћатріке Street, 
Canron, Massachu- 
setts 02021. Call: toll- 


free 1-800-343-6823, 


or in Massachusetts 
call collect (617 
825-8150 Telex 
951-624. 


LEADING 
EDGE. 


Circie 234 on inquiry card. 


Radio Shack's TRS-80 is 


Your Best Choice in a 
First Computer 


Why? Because you can start with 
our $999 Model III and easily—and 
economically —expand into a 
powerful, professional system! 


nter Үс || y 
| to 48K | 
Add RS-23 2-C Interface 


и Or Get It All w 
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A Radio Shack Model III is a 
versatile, self-contained computer 
that can grow with you. Whether 
you're abeginner or apro,there's one 
that fits your budget and intended 
use. And features you'd expectto pay 
extra for are standard on Model ПІ. 


The built-in "extras". Our “999 
system includes: a 65-key keyboard 
with 12-key data pad, a 12" 
high-resolution monitor, and PE ld 
printer interface. 


You get much more, including 16K 
memory, powerful Model III BASIC 
language, 500 and 1500 baud 
cassette operation, 16 linesof64 or 32 
‘upper and. lower case characters, 

repeating keys, special graphics 
characters, program editor and real 
time clock. 3 
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Choose our professional Model III 
Desktop Computer for more sophis- 
ticated applications. You get the 
same basic features as the smaller 
model, but with 48K internal memory, 
two built-in double-density mini disk 
drives for 368K of program and data 
storage and a built-in RS-232 Serial 
Interface to communicate with other 
computers using an optional tele- 
phone coupler, like our new Modem II 
(right). Our powerful disk operating 
system | (TRSDOS) is ir снег along 
with an ехрапае‹ isk BASIC. 
language. And we have c жопа po 
oe eet s 
cific needs—choose BOL, 
Assembler, Compiler - ASIC er 
FORTRAN. And of course the sm 

es Model. ІШІ can be upgraded to ti 
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e. Ask about our service and 
too. 
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A DIVISION OF TANDY COR PORATION 


"TE 15-80 сотр J ter Ci at alc а Іт! 
Tull line of Ra. dio Shack ‘computers 
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NEW! Direct-Connect 
Modem II Automatically 
Dials and Answers Phone 
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. Connects Directly to Phone Line 


And Any RS-232-Equipped TRS-80 


Now your TRS-80 can access and 
transfer data by telephone. Program 
the Modem II to dial and answer, re- 
ceive and transmit, even hang-up. 
300 baud. FCC registered. 


Cat. No. 26-1173. 


Send me a free TRS- 80 puislon 


Mail To: Radio Shack 
Dept. B2-A-130 


1300 One Tandy Center 
Fort Worth, TX 76102 


NAME 
COMPANY 


| ADDRESS 
| СПУ 


STATE 


"mela Б pal 
idividual stores and dealers 


